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taining a more elaborate description of elementary sounds and of the 
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other language ; part third, paragraphs ; or sentences in their conneo- 
tion unfolding general thoughts, as in the common reading-books. 
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resolutions : 

'' Beeotwd, That the course of Lectures on Elocution, by ProU Mandeville, whiob 
we iiave attended, has been to us a source of much gratification and profit 

^ Besolvedy That his system, based upon sound Philosophical principles, is an easy, 
progressive, natural, and eminently original method of attaining a knowledge of th« 
classification and structure of every kind of sentence in the English language, with it 
appropriate punctuation and delivery; and we are h^py to say unhesitatingly, that in 
our opinion, bis course, if (kitbfully carried out by teachers as he recommends, is better 
calculated to make good readers than any other with which we have been aoqtiainted." 

T7ie/oU(noing U signed by aU the Prtneiples qf the Syraeute PubUo Schoole^ 
eoDoeptone, 

** We, the undersigned, Principals of Foblio Schoola in the City of Synoose, having 
formed some acquaintance with Mandeville's System of Beading and Oratory, take 
occasion cheerftilly to express our unfeigned approval and admiration of the same, ac 
the only truly Sdentiflc System known to us, and our belief that itaunivetaal Introdue 
tion into the Public Bdhoola of our country, would prove a very valiuble aoocsslOB to 
the pnssDt odoeatloiua fiMdUttsa." 
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PREFACE. 



While many distingmshed teachers unite in pronouncing 
my Elementary Arithmetic as the best work of the kind, 
well adapted to the purpose of teaching the science, as weU 
as the art, of Arithmetic ; others haye often expressed to 
me their belief that its usefulness would be greatly in* 
creased by the addition of more examples of a practical 
kind ; and in many cases I have been strongly urged to 
omit the answers. 

I am convinced that for certain grades of institutions it 
would be w;ell to have a greater variety of examples for 
practice, bu^ I do not so readily see the advantage of omit- 
ting the answers. I have always been inclined to believe 
the omission of the answers gave an opportunity for the 
pupil, and in seme cases for the teacher, to pass over many 
principles without thoroughly understanding them, since a 
result would frequently be obtained which might perhaps 
be quite erroneous ; and having no answer with which to 
compare it, he dismisses the subject with the belief that he 
has conquered the difficulty, and that he imderstands clearly 
the principle especially designed to be brought out- by the 
example. 

With these facts in view, I have prepared the Practical 
1* 
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Arithmetic, which is designed not to supply the place of 
the Elementary Arithmetic, but is designed for the use of 
such institutions as require a greater number of examples 
than are giyen in that work. 

In many cases the rules hare been rewritten and * con- 
densed, so as to bring the same rule to apply to as large a 
class of operations as possible. 

The arrangement of the subjects is in many respects dif- 
ferent from that given in the Elementary Arithmetic.^ The 
whole is divided into chapters, and under each chapter the 
examples be^ a new numbering, so that under the same 
chapter there are no two examples of the same number. 

In forming these examples, great care has be^i taken to 
make them as practical as possible. The answers have been 
omitted in the body of the work, but they are given in the 
Appendix, where they are arranged in reference to the 
chapter and section. 

The questions designed to test the pupil's knowledge of 
the principles and rules, are also given in the Appendix. 
In the construction of these test questions, care has been 
taken to draw out the actual knowledge of the pupil, as in 
many cases they cannot be correctly answered without a 
thorough knowledge of the subject. It is believed these 
questions will be found of valuable assistance to the teacher 
in reviews. 

Gso. B. Pebeins. 

AlBANTy JiTNB, 1851. 
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PRACTICAL ARITHMETIC. 



CHAPTER I. 

ABirBMETIO. 

. ^ 1. Evert single thing is called a umt. A Number, ihen^ 
must represent one or more units. 

K the units represented by a number have no reference 
to particular things, the number is called an ohBtract number. 

Thus, the number Eight is an abstract number, because 
it does not mean eight apples, or eight dollars, or dght any 
particular things, but, simply, eight. 

If the units represented by a number have reference to 
particular things, the number is called a concrete or denom- 
inate number. 

Thus, the number Eight, meaning eight apples, or eight 
dollars, or eight any particular things, is a denominate num- 
ber. 

Note. — ITnits or numbers are called denominate, because they de- 
nominate or name particular things. 

§ 2. Arithmetic treats of numbers, whether abstract or 
denonunate. As a science, it is a knowledge of the proper- 
ties and relations of numbers ; z» an art, it is a practical 
facility in computing by numbers 
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NOTATION. 



[chap. n. 



Numbers may be expressed by words, by letters, or by 
figures. These two latter methods form different systems 
of notatioiu 



CHAPTER II. 

NOTATION. 

§ 3. Notation is the expressing of numbers by letters 
or figures. 

The use of letters for this purpose was adopted b^ several early 
natioDs, especially by the Romans ; hence called the 

ROMAN METHOD. 

This method emjAoyed seven capital letters, viz. : I for one ; 
V for five; Xfor ten; L for fifty; for a hundred; D tor five hun^ 
dred; M for a thousand. By means of these letters, repeated or 
variously ccHnbined, any number may be expressed ; thus : 
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...Two. 


XVI 
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Sixteen. 
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...Three. 
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Seventeen. 


IV 
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...Four. 
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Eighteen. 
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..Jive. 


XIX 


M 


u 


Nineteen. 
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Twenty. 
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...Seven. 
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Twenty-one. 


vm 
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...Eight. 
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Fifty. 
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One hundred. 
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...Ten. 
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Five hundred. 
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...Eleven. 
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Sut hundred. 
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...Twelve. 
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One thousand. 


XIII 
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...Thirteen. 


MM 
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Two thousand. 


XIV 
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...Fourteen. 


MMM 
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Three thousand 



A letter placed before another letter of greater value, takes away 
*ts own value fi-om the greater ; as V, five ; IV, one from five, or four. 

A letter placed after another letter of greater value, adds its own 
ralue to the greater ; as V, five ; VI, five and one, or six. 



§ 3.] SOMAN METHOD. 3 

The repeating oi a letter repeats the value of the letter. 

A horizontal line over a letter increaBes it a thousand-fold ; thus 

D, five hundred ; D, fiye hundred thousand. 

1-5. Write, after the Romaa method, seyenteen ; forty- 
two ; tTrenty-six ; ninety-eight ; one hundred and three. 

6-11. Write eighty-two ; fifty-seven ; seventy-nine; four 
hundred and thirty ; six hundred and eighty ; two thousand 
and seven. 

12-14. Write three hundred thousand ; nine hundred and 
sixty thousand ; one million. 

15. How many dollars are represented by bank bills, 
marked as follows : X ; XX ; V ; I ; II ; III ? 

16. How many dollars are represented by bank Uils, 
marked X; C; V; L; I? 

17-28. Read the following numbers : XXVI ; CXLIV ; 
XCVIII; MCCCXII; MDCCCL ; MDCCCCLXXII ; 

D; DMMDCCLXX; M; flXCIV ; MDCLXXXVIII; 
MDCCLXXV. 

Roman numbers are now used chiefly to mcfrk volumes, 
chapters, or lessons ; to indicate the hours on clock or watch 
faces ; for dates upon tombstones, tablets, &c. ; and to des-^ 
ignate the year of the Chiistian era. 

Note. — ^Among the Romans each I represented a finger; the 
whole hand spread out, thus, >^ represented Jtve, This oharactet 
was afterwards written V. X, ten, is merely two fives written oaa 
above the other ; thus, (Y.) 

G, the initial of Centum, the Latin for one' hundred, was often 
written C ; this character cut in two, will leave L, fifty, for its 
lower halt 

M, the initial of Mille, the Latin for one thousand, was originally 
written 0X0. The right-hand portion of this character is 10, which 
represents five hundred, and is now expressed by D. 
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NOTATION. fCHAP. 



ARABIC NOTATION. 

^ 4. The method of notation in common use is the Arabic 
This method employs ten characters, viz. : 

1, 2, 3, 4, 5, 6, 1, 8, 9, 0. 

OM, Two, Thn«,Foar, Fir*, Biz, S«t«d, Eiffhl, Nine, Nnght. 

Each of these characters, except the Naught, is called a 
digit ;* and the first nine taken together are called the nine 
di^ts. 

The digits are also called significant figures. 

^ 5. The significant figures have unchangmg values ; that 
is, they always represent Units or Ones ; but the units 
which they represent dififer in value. 

If a significant figure stand disconnected from other fig- 
ures, the value of its unit is called its simple value« Thus, 
6 means six units of simple value. 

But if a significant figure stand in connection with other 
figures, the value of its unit is called its local value, because 
this value depends upon the place which such figure occu- 
pies, in relation to the figures with which it is connected. 

Thus, in the number 3456, which consists of four signifi- 
cant figures standing in connection with each other, each 
figure caresses units ; but units of different values. 

The 6 occupies the right-hand or first pkxe ; and its units 
are said to be of the first order: their value is their simple 
value ; that is, they represent six single ones. 

The 5 occupies the secoind place ; and its units are said to 
be of the second order : their value is ten times greater than 



* From the Latin, digittuy a finger ; becaofle the ancients used to do tiieir reck 
oning OB their fingers. Originally 10, ten, was also called a digit. 



§ 6.] ARABIC NOTA'xlOK. 6 

the value of the units of the first order ; that is, they repre- 
sent 5 tens. 

The 4 occupies the third place ; and its units are said to 
be of the third order : their value is ten times greater than 
the value of the units of the second order, and one hundred 
times greater than the value of the units of the first order ; 
that is, they represent 4 hundreds. 

The 3 occupies the fourth place ; and its units axe said to 
be of the fourth order : their value is ten times greater than 
the value of the units of the third order, and one thousand 
times greater than the value of the imits of the first order ; 
that is, they represent 3 thousands. 

Each imit, then, of the 6, represents a simple unit : each 
unit of the 5 represents a ten : each unit of the 4 represents 
a hundred : each unit of the 3 represents a thousand. 

So we might proceed with any number of figures thus 
connected together. Hence we discover this fundamental 
property : 

Every figure in a number represents a value ten times 
greater than that of the figure next to it at its right hand, 

§ 6. The rutughty 0, represents the cibsence of number. 
It shows that in the place which it occupies, no value is to 
be expressed. 

Thus, iki the preceding number 3456, for the 4 and 5, 
substitute naughts, thus, 3006. These naughts show that 
there are no units of the second order, or tenSy and no units 
of the third order, or hundreds, in the number. 

Again, 7 standmg alone, represents seven units of the first 
order, or of simple value : a naught written at the right of 
the 7, thus, 70, shows that there are no \mits of the first 
order in the number. The 7 now occupies the second place, 
tmd represents units of the second order, or 7 tens, 

1* 
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Two naughts written at the right of the '7, thus 700, 
show that there are no units either of the first or of the sec- 
ond order in the number. The 1 now occupies the third 
place, and represents units of the third order, or 1 hundreds, 
and so on. 

Hence this property : 

Every naught at the right of a nigmficant figure inereases 
the value which that figure represents ten-fold. 

And conversely : 

Uverg naught removed from the right of a significani 
figure^ diminishes the valtie which that figure represents 
tenfold. 

Note. — ^It will be seen that the office of the naught is to keep the 
significant figures in their proper places ; so that they shall correctly 
express the order of units which they are intended to represent 
Amiexing them to, or taking them from, the right of a digit, increases 
or diminishes its value, by causing that digit to occupy a place fur- 
ther \o the left or further to the right. 

§ Y. We have already seen that the first place of a num- 
ber is occupied by units, the second place by tera, the third 
place by hundreds, and the fourth place by thousands. 

In writing numbers, then, which do not contain more than 
four places, the pupil will probably find no difficulty. 

Begin with the units of the highest order mentioned, 
and in whatever place no units are required, be careful to 
write 0. 

Express in figures seven thousand nine hundred and four. 

In this example the highest order of units is thousands, 
of which there are 7 : the next order is hundreds, of which 
there are 9 : the next order is tens, of which there are : 
the next order is simple units, of which there ani 4. The 
whole number is 7904. 
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29-43. Express in figures : 

Twenty. (Two tens and no Eight thousand and seven. 

units.) Nine thousand and twenty* 
Thirty-seven. (Three tens and seven. 

seven units.) Four thousand and six. 

Ninety-eight. Three thousand. 

Three hundred and thurty- One thousand and one. 

seven. One thousand and one hun- 
Four hundred and seven. dred. 

Two thousand four hundred One hundred and one. 

and thirty-seven. One thousand one hundred 
Six thousand four hundred and one. 

and seven. 

§ 8. Suppose it be required to exprt^ss in figures the num- 
ber Sixty-one millions, nine hundred and thirty-four thou- 
sands, four hundred and sixty-five. 

There are three denominations m this number : Millions, 
Thousands, and Units. 

Write, first, the figures that express how many millions 
there are in the number: 61. Write, next, the figures that 
express how many thousands there are in the number : 934. 
Write, finally, the figures that express how many units there 
are in the number : 466. Connecting these groups in a line, 

61,934,465, 

we have the number that was to be expressed. 

The following are the names of the first eight groups, or 
periods, counting from the right towards the left : Units, 
ThomandB, Millions, Billons, Trillions, Quadrillions, 
QuintUlians, Sextillions, S^tUlions, Octillims. These pe- 
riods may be extended indefinitely. 

Each period contains three places. In the first or right- 
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hand place, the units of the period must be written : in th€ 
second place, the tens must be written : in the third place, 
the hundreds must be written. 

In expressing large numbers, then, by figures, begin with 
the highest denomination, and write out its period as re- 
quired, and so proceed with all the periods ; takinp care thai 
each period except the left-hand one, has its three places oc^ 
cupied either by digits or by naughts. 

Express in figures the number Seven trillions, six millions, 
and thirty-one. 

This number inyolyes^v« periods, (although but three are heard 
in reading,) Trillion?, Billions, Millions, Thousands, and Units. In the 
highest or trillions' period, the unit's place only is occupied : 7. In 
the next, or billions' period, there are no hundreds, tens, or units ; 
therefore write 000. In the minioiw' period, there are no hundreds, 
no tens, but simply 6 units ; therefore write for this period 006. The 
thousands' period requires no digits ; therefore write for that period 
000. In the units' period there are no hundreds to be expressed ; 
therefore write in the hundreds' place : in the tens' place write 8 : 
in the units' place write 1. 

The whole number, then, is 7,000,006,000,031. 

The following will exhibit the periods^ and the places in each 
period, as high as Octillions. 
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3 21,46 8,90 7,843,001,00 0,741,891,45 3,221 
44-49. Express in figures the following numbers : (two 
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periods.) Twenty-seven thousand three hundred ; mne hun- 
dred and forty thousand and two hundred ; thirty-six thou- 
sand four hundred and fifty-six ; five hundred and one thou- 
sand ; nmety-eight thousand ; eleven thousand. 

50-53. (Three periods.) Forty-six milhons, nine hundred 
and thirty thousand, six hundred and fifty-nine ; three hun- 
dred and seven millions, eight hundred and two thousand, 
five hundred and nine ; nine hundred and eighty-one mil- 
lions, seven hundred ; ten millions, ten thousand and ten. 

64-57. (Four periods.) Ninety-six billions, forty-eight 
millions, seventy three thousand and ninety-eight; eight 
hundred and seven billions and six; ninety billions, four 
thousand and ten ; eight hundred billions, six millions and 
seven. 

68-62. (Five periods.) Forty-eight trillions ; six hundred 
and mne trillions ; nine hundred and eighty trillions, four 
billions and seven ; three trillions and two ; nine trillions 
and two thousand. 

63-68. Thirty-six sextillions and ninety-eight; four quad- 
rilhons, eight trillions, five thousand and ninety-four ; thirty- 
five quadrillions, ninety-eight billions and sixty-three ; nine 
hundred millions, seven hundred thousand, five hundred and 
ninety ; eighty-six septillions and five bilfions ; nine himdred 
billions and forty-six thousand. 

Note. — ^The preceding method of Notation is the French, wh^ is 
now in ahnost universal use. The English method counts six places 
in the period. 

NUMERATIOK. 

§ 9. Numeration is the reverse process of Notation. 
Notation is the method of expressing in figures ntunbers 
that are written in words ; Numeration is the method of 
expressing m words, numbers that are written in figures. 
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N'otation answers to writing, and Numeration answers to 
reading. 

To read large numbers with faciiitj, separate them, as 
before, into periods of three places each, counting from units. 
Then commencing at the left hand, read the figures m each 
period, giving the name of the period. The name of the 
unit's period need not be added. 

Thus, for example, read the following: 37192854676. 
Separate the figures into periods as directed. This may be 
done in the imagmation, or by the aid of the comma. The 
number will then be read, 

37 billions, 192 millions, 854 thousands, 675. 

69-75. Read the following numbers: 678210 ; 5493678 ; 
456321980; 779146005; 42567000123901; 327980060; 
32987654300000098. 

76-80. 563428670009 ; 358920761 ; 987678932 ; 
4560007980540068 ; 33492677005316896321. 

Let the following sentences be read : 

81. The distance of the earth from the nearest fixed star 
is supposed to be about 20000000000000 miles. 

82. The distance of the moon from the earth is 236847 
miles. 

83. The planet Mercury is distant from the sun 36814721 
miles. 

84. Venus is distant from the sun 68791752 miles. 

85. Mars is 144907630 miles distant from the sun. 

86. Jupiter is 494499108 miles distant from the sun. 

87. The diameter of the sun is 883246 miles* 

88. ThB drcumference is 2774799 miles. 
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89. The square miles on his surface is 2460830241208. 

90. The number of cubic miles is 360781001204398299. 

91. The amount of tea consumed in the United States for 
the years 1842-1846, was 73376290 pounds. 

92. The amount of coflfee consumed for the same time 
was 561707046 pounds. 

NoTB. — ^To convey some idea of the niimber iq a trillion, it may be 
stated that not a trillion seconds have elapsed since the birth of Christ. 



CHAPTER III. 

ADDITION. 

§. 10. Addition is the process of uniting two or more num- 
bers so as to form one munber ; thus, 8 and 6 are 14. 

Numbers of the same kind or denomination only can be 
added ; thus we may add 8 oranges to 6 oranges, or 8 dol- 
lars to 6 dollars, or, simply, 8 (units) to 6 (units) ; but we 
cannot add 8 oranges to 6 dollars, or 8 dollars to 6 units. 

The single number, formed by uniting two or more num- 
bers, is called the sum. 

The sign or symbol used for addition is +. Thus, 6 + 8 
means 6 added to 8. The symbol =, which is not confined 
to addition, means eqwil to; thus, 6 + 8 = 14, is the same 
as if written 6 added to 8 is equal to 14. The expression 
may be read 6 and 8 are 14.* 

* The qrmbol + is often read jrftw, which is a Latin word, meaning more. 
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Let the pupil eomndt to memory the foUowing 



ADDITION TABLE. 



2-f 2= 4 


8+ 2= 6 


4-f 2= 6 


5-f 2= 7 


6+ 2= 8 


2-1- 8= 6 


8-f 8= 6 


4-f 3— 7 


5-f 3= 8 


6-f 3= 9 


2+ 4= 6 


8-f 4= 7 


4-f 4= 8 


6-f 4= 9 


6+ 4=10 


2-f 5= n 


8-f 5= 8 


4-f 6= 9 


5-f 5=10 


6+ 5=11 


2-f- 6= 8 


3-f 6= 9 


4-f 6=10 


5-f 6=11 


6+ 6=12 


2-f- 7= 9 ! 8-f 7=10 


4-f 7=11 


5-f 7=12 


6+ 7=13 


2+ 8=10 8+ 8=11 


4-f 8=12 


6-f 8=13 


6+ 8=14 


2-f 9=11 i 3-f 9=12 


4+ 9=13 


6-f 9=14 


6+ 9=15 


24-10=12 1 3-1-10=13 


4+10=14 


5-f 10=15 


6+10=16 


2-f 11=13 3-f 11=14 


4-f 11=15 


5-fll=16 


6+11=17 


2+12=14 


3-f 12=15 


4-fl2=16 


5-fl2=17 


6+12=18 


7-f 2= 9 


8-f 2=10 


9-f 2=11 


11+ 2=13 


12+ 2=14 


7-f 8=10 


8-f 8=11 


9-f 3=12 


11+ 8=14 


12+ 3=16 


7+ 4=11 


8+ 4=12 


9-f 4=13 


11+ 4=15 


12+ 4=16 


7-f 5=12 


8-f 5=13 


9-f 6=14 


11+ 5=16 


12+ 5=17 


7-f 6=13 


8-f 6=14 


9-f 6=15 


11+ 6=17 


12+ 6=18 


7-f 7=14 


8-f 7=15 


9-f 7=16 


11+ 7=18 


12+ 7=19 


7-f 8=15 


8-f 8=16 


9+ 8=17 


11+ 8=19 


12+ 8=20 


7-f 9=16 


8-f 9=17 


9+ 9=18 


11+ 9=20 


12+ 9=21 


7-flO=l7 


8-flO=18 


9-fl0=19 


11+10=21 


12+10=22 


7-fll=18 


8-fll=19 


9-f 11=20 


11+11=22 


12+11=28 


7-f 12=19 
1 


8-fl2=20 


9-fl2=21 


11+12=23 


12-fl2— 24 



Note. — ^Let the fOTegoing table be thoreugJdy committed to mem- 
OTj. Time bestowed here will save time in all after arithmetical 
processes. The preceding combinations of digits lie at the fonnda- 
tion of the combinations of larger numbers. Thus, if the scholar see 
instantly that 7 and 6 are equal to 18, he will also instantly see that 
17 and 6 are equal to 23 ; the right-hand figure being the same in 
all sums that differ by one or more tens. 

It will be well for the teacher to tkip about in examining the pu- 
pil, and to require prompt answers, prerenting, if possible, the ob- 
taining of the sum required by adding one at a time. 

After having exercised the pupil in adding tv>o numbers, let the 
question combine three, four, or more ; thus, 7+8+6+9 I 
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§11. Where the sums of the several coltmms are less 
than ten : — 
Add together 2432, 3343, and 4122. 

Write the numbers so that the figures of the same kind shalL fall 
in the same column ; that is, so that units may be under units, tens 
under tens, <kc Draw a hne under the whole, as in the example. 

Add, first, the column of units. Write the 
sum, 7» underneath. Next, add the tens ; write 
their sum, 9, under the column of tens. Next, 
add the hundreds ; write the sum, 8, under the 
hundreds. Lastly, add the thousands, and set the 
sum, 9, under ihe column of thousands. The 
whole sum is nine thousand eight hundred and 
ninety-seven. 



1. Add 6264, 2532, and 1203, 

2. Add 4132, 1001, and 1423 
Add the following : 

(3.) (4.) 

5153 3642 
4245 6037 




9 8 9 '7 



(5.) 


(6.) 


0) 


2001 


87643 


3026178 


3658 


12425 


2513421 



Note. — ^Let the ^jxpil prepare himself in his seat to perform the 
addition in the dass. At Ihe recitation, let one be required to add, 
say, the sums in Ex. 3. The scholar called upon, will answer, at 
once, eight, nine, three, nine, which figures the dass will write in 
their proper places. 



§ 12. Where the sums of the several columns equal or 
exceed ten : — 

Find the sum of the following numbers : 3?58, 4903^ 
Y006, 3713, 3721. 

2 
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Place the numbers as directed in (§11) the 
preceding example. The smn of the numbers 
m the units' column is 21 ; that is, 2 tens and 1 
unit. Set the 1 under the units' column, and 
carry the 2 to the next, or tens' colunm. The 
sum of the tens' column, thus increased, is 10 
tens ; that is, 1 hundred and no tens. Place a 
naught under the tens' colunm, and carry the 1 
to the hundreds' column. The sum of the hun- 
dreds' column, so increased, is 31 hundreds ; that 
is, 3 thousands and 1 hundred. Set the 1 under 
the hundreds' column, and carry the 8 to the 
thousands' colunm. The sum of this column, so increased, is 28 
thousands, or 2 tens of thousands and 8 thousands. Set the 8 
under the thousands' column, and carry the 2 to the tens of thou- 
sands' place ; or, what is the same thing, set down the whole of the 
sum of the last column. 

Frcttn what has thus far been explained, the pupil will be 
able to understand the following 

RULE. 

I. Place the numbers to he added so that the figures of the 
came kind shall fall in the sam^ column, 

II. Comm>ence at the right, and add each column suc- 
cessively : if the sum of any column he less than 10, place 
each sum under the column added; hut if it eqiuil or exceed 
10, place the right-hand figure of the sum under the column 
added, and carry the left-hand figure or figures to the next 
column, 

III. Write dovm the whole sum of the last column. 

PROOF OF ADDITION. 

Begin at the top, and add the columns dovmward. This, 
will vary the order in which the figures were added, and 
will be likely to rectify error. 
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EXAMPLES. 



Prepaxe the following before recitation, and let them be 
performed aloud in the class ; thus (Ex. 8), " twelve, twen- 
ty :" the class writes the proper figure in its place ; " four, 
nine, eighteen, twenty-one," and so on. 



(8.) (9.) 


(10.) 


(11.) 


56430 Y921341 


62849766 


2809676832 


12798 82346678 


98766432 


96300765 


34467 79013266 


23456789 


298 


21326 7890276 


.64698705 


46643298764 


(12.) 


(13.) 


(14.) 


7920658437 


49827088221 


64952138017 


6987693219 


30766098762 


79876320441 


1439768436 


26421766766 


57632768719 


2870129876 


379866 


28496762804 


5432194662 


2996 


998799 


(16.) 


(16.) 


(17.) 


34667890 


43346678 


123423434 


2367911 


21123366 


23785432 


234667 


27893 


9876643 


24897 


54689 


761002 


64 


734321 


10200 



18. Add 123406, 2354210, 794327, and 36647, togethei 

19. Add 276602, 346607, 4667801, and 366, together. 

20. Add 100376, 406780, 4673005, 4112, and 2478, to 
gether. 
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21. Add 1034001, 78954, 379206, 367001, and 46637, 
together. 

22. What is the sum of the following numbers : Three 
thousand six hundred and fifty, seven thousand eight hun- 
dred and thirty-two, eleven thousand five hundred and sixty- 
seven, ten thousand and fifty-six, four hundred and seventy- 
two? 

23. What is the sum of the numbers, four thousand three 
hundred and seventy-three, three thousand one hundred and 
fourteen, one thousand two hundred and twenty-three, six 
hundred and fifty-four ? 

24. Find the number of days in a year — ^the days of the 
respective months being as follows : January 31, February 
28, March 31, April 30, May 31, June 30, July 31, Au- 
gust 31, September 30, October 31, November 30, Decem- 
ber 31. 

25. A man drew five loads of bricks : in the first load 
he had 1209, in the second load 1453, in the third load 
1101, in the fourth load 1212, and in the fifth load 1303. 
How many bricks were there m all ? 

26. If there are shipped from the United States, 15624 
barrels of flour to Sweden, 260 barrels to Holland, 206154 
barrels to England, 6401 to Texas, 19602 to Mexico, what 
is the whole amount ? 

27. In 1837 the United States exported 100232 hogs- 
heads of tobacco ; in 1838 they exported 100592 ; in 1839 
they exported 78995 ; in 1840 they exported 119484 ; m 
1841 they exported 147828. How many hogsheads of to- 
bacco were exported during these iare years ? 

28. If the cotton crop of the United States is estimated 
at 1360532 bales for the year 1839, 2177835 bales for the 
year 1840, 1634946 bales for the year 1841, and 1683574 
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bales for the year 1842, how many bales will the four years* 
crops amount to ? 

29. In 1839 the Onondago Springs produced 2864718 
bushels of salt; in 1840 they produced 2622305 bushels ; 
in 1841 they produced 3340769 bushels ; m 1842 they 
produced 2291903 bushels. What is the whole number of 
bushels during the above four years ? 

30. The United States exported in bullion and specie — ^in 
1838, 3508046 dollars ; in 1839, 8776743 dollars ; m 1840, 
8417014 dollars; m 1841, 10034332 dollars. How much 
was exported during these four years ? 

31. The amount of tea consumed in the United States, 
during 1842, was 1348266 pounds ; in 1843, it was 12785748 
pounds; in 1844, it was 13054327 pounds ; in 1845, it was 
17162550 pounds; and m 1846, it was 16891020 pounds. 
What was the whole number of pounds during these five 
years? 

31. The amount of tea consumed in the United States, du- 
ring 1842, was 13482645 pounds; in 1843, it was 12785748 
was 85916666 pounds; in 1844, it was 149711820 pounds; 
in 1845, it was 94358939 pounds ; and in 1846, it was 
1 24336054 pounds. What was the whole number of pounds 
during these five years ? 

33. The number of acres of public land sold by the 
United States government, in the year 1841, was 1164796 
acres; in the year 1842, it was 1129217 acres; in 1843, it 
was 1605264 acres ; in 1844, it was 1754763 acres ; and in 
1846, it was 1843527 acres. What was the whole number 
of acres sold during these five years ? 

34. The United States revenue for letter postage, under 
the new law, was as follows: for the year 1842, it was 
3953315 dollars; for 1843, it was 3738307 ddlars; for 
1844, it was 3676162 dollars ; and for 1846, it was 3660231 

2* 
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dollars. What was the whole number of dollars during these 
four years ? 

35. In 1843, the amount of gold corned at the United 
States mint and branches was as follows : at Philadelphia, 
4062010 dollars; at the branch at New Orleans, 3177000 
dollars ; at Dahlonega, 582782 dollars; at Charlotte, 287005 
dollars. How many dollars of gold were coined in all ? 

36. The population of Europe is estimated at two hun- 
dred and thirty-three miUions, two hundred and forty thou- 
sand and forty-three; of Asia, at six hundred and eight 
millions, five hundred and sixteen thousand and nineteen ; 
of Africa, at one hundred and one millions, four himdred 
and ninety-eight thousand, four hundred and eleven; of 
America, at forty-eight millions, seven thousand one hun- 
dred and fifty ; of Oceanica, one million, eight hundred and 
thirty-four thousand, one hundred and nmety-four. What 
is the population of the globe ? 

37. The number of square miles in Europe is estimated 
at three millions, eight hundred and seven thousand, one 
hundred and ninety-five ; in Asia, seventeen milHons, eight 
hundred and five thousand, one hundred and forty-six ; in 
Africa, eleven miUions, six hundred and forty-seven thou- 
sand, four hundred and twenty-eight; in America, thirteen 
millions, five hundred and forty-two. thousand, four hundred ; 
in Oceanica, three millions, three hundred and forty-seven 
thousand, eight hundred and forty. What is the number 
of square miles of land upon the globe ? 

38. An army consists of 52714 infantry, 5110 horse, 6260 
dragoons, 3927 light-horse, 928 gunners, 1410 pioneers, 250 
sappers, and 406 miners. What is the whole number of men ? 

The quantity and value of teas and coffee consumed an- 
nually, from 1821 to 1846, in the United States, were aa 
follow : 
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Years. 


TXAS CONSUMED. 


Coffee consumed. 


Pounds. 


Value. 


Pounds. 


Value. 


1821 
1822 
1823 
1824 
1826 
1826 
1827 
1828 
1829 
1830 
1831 
1832 
1833 
1834 
1836 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 


4586223 

6305588 

6474934 

7771619 

7173740 

8482483 

3070886 

6289581 

6602796 

6873091 

4666681 

8627144 

12927043 

13193553 

12331638 

14484784 

14466722 

11978744 

7748028 

16860784 

10772087 

13482645 

12785748 

13054327 

17162550 

16891020 


$1080264 
1160579 
1647696 
2224203 
2346794 
3443687 
942439 
1771993 
1631460 
1632211 
1057628 
2081339 
4775081 
5422275 
3694293 
4472342 
5003401 
2669546 
1781824 
4059645 
3075332 
3667745 
3405627 
3152226 
4809611 
3983337 


11886063 
18616271 
16437046 
20797069 
20678062 
26734784 
28364197 
39166733 
33049696 
38362687 
75700767 
36471241 
76057906 
44346606 
91763002 
77647300 
76044071 
82872633 
99872617 
86297761 

109200247 

107383667 
85916666 

149711820 
94368939 

124336054 


$2402311 
3899042 
2835420 
2613960 
1996892 
2710636 
1130607 
3696241 
3062020 
3180479 
6796139 
2616120 
7625610 
4473937 
9381689 
7667877 
7336606 
7138010 
9006686 
7616824 
9866273 
8447861 
6923927 
9064298 
6380632 
7802894 


Totals. 











39-42. What number of pounds of tea was consumed for 
the 10 years commencing 1821 ? for the 10 years com- 
mencing 1831 ? from 1841 to 1846 inclusive ? What num- 
ber from 1821 to 1846 inclusive ? 



20 SUBTRACTION. [OHAP. 17. 

43-46. What was the value of teas consumed during the 
same periods of time ? 

4*7-60. What number of pounds of coffee was consumed 
for the 10 years commencing 1821 ? for the 10 years com- 
mencing 1831? from 1841 to 1846 inclusive? from 1821 
to 1846 inclusive ? 

51-54. What was the value c^ the coffee consumed dur- 
ing the same periods of time ? 

Note. — ^The precedlDg table formshes ample materials for all ne< 
cessary discipline of the pupil in addition. It is recommended that 
exercises from the table be performed in the following manner. liCi 
one pupil be called upon to add eight, ten, or twelve of the num- 
bers ; another pupil a different set of numbers ; or one pupil one 
column of figures^ another the next column, and so on; or Iiet one 
pupil add a column upward, another add the same column down- 
ward Let these exercises be performed aloud : the pupil omitting 
all intermediate worda. and uttering only the sum as it is increased 
by the addition of the successive figures. The pupil must not bo al- 
lowed to delay at each figure. If he cannot run the column rapidly, 
he should be drilled again m the Table, g 10. 

65-58. Add the columns in the preceding table, tvfo fig^ 
ures at a time. 

Thus (commencing at the right hand), " six, twenty-one, 
twenty-five, thirty-four," <fec. 



CHAPTER IV. 

SUBTRACTION. 

§ 13. StTBTRACTioN is the process of taJdng a less number 
from a greater, to find the difference ; as, 5 from 14 leaves 9. 

The greater mmiber is called the Minuend ; the smaller 
nun(iT)er is called the Subtrahend. 

UToTK. — ^The termination m^ means to be. Thus Minuetui means the 
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Dumber to be diminished ; Subtrahend meaoB the number to he mfh 
tracted. 

The difference of two numbers is also called the remamder. 

The symbol for subtraction is — . Thus 5—3=2, is the 
same as if written 5 diminished by 3 equals 2. The ex- 
pression may be read, five Us%* three is two. 

1-12. How many are 3 from 5 ? 3 from 12 ? 3 from 7 ? 
3 from 9 ? 3 from 13 ? 3from 20 ? 3 from 8 ? 3 from 11 ? 
3 from 10 ? 3 from 14 ? 3 from 19 ? 3 from 17 ? 

13-25. How many are 4 from 6 ? from 8? 10? 20? 
18? 17? 14? 16? 19? 11? 7? 9? 12? 

26-39. How many are 5 from 7? from 10? 13? 16? 
19? 8? 11? 14? 17? 20? 9? 12? 15? 18? 

40-52. How many are 6 from 8? from 11? 14? 17? 
20? 9? 12? 16? 18? 10? 13? 16? 19? 

53-64. How many are 7 from 9 ? from 12 ? 15 ? 18 ? 
10? 13? 16? 19? 11? 14? 17? 20? 

65-75. How many are 8 from 10? from 13? 16? 19? 
11? 14? 17? 20? 12? 15? 18? 

76-85. How many are 9 from 11? 14? 17? 20? 12? 
15? 18? 13? 10? 19? 

Note. — ^Let the pupil be ezeraaed on the preceding questions un- 
til he can answer with great promptness. 

^14. In which no figure of the subtrahend is larger than 
the corresponding figure of the minuend. 
From 796 subtract 375. 

Place the subtrahend under the minu- 
end, as in the example ; units under units^ 



Commence at the units' column and sub- 
tract : 5 from 6 leaves 1 ; place the 1 un- 
derneath, and so proceed with each suc- 
ceeding column. 



II 



n 

7 9 6 Mnuend. 

8 7 5 Subtrahend 



4 2 1 Difference. 



• The BTinbol ~ is often read mtiitw, a Latin word, meaning Um, 
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(86.) 


(87.) 


687 


7649 


486 


6438 



(88.) (89.) 
69985 879465 
69831 729355 



(90.) 
987654321 
821350011 



8086 



Note. — Let the papil prepare himself in his seat to perform the 
subtraction in the class. At the recitation, let one be required to 
subtract, as in Ex. 88. The scholar called upon will answer at once 
the results, without any intermediate words, thus : *^ four, five, one,". 
<&&, which figures the class will write in their proper places. 

§ 15. In which figures of the subtrahend are larger than 
feheir corresponding figures of the minuend. 

From 8053 subtract 4967. 

We cannot subtract 7 from 8 ; therefore we add 10 to 8068 

the 8, and sav, 7 from 13 leaves 6. Having thus increased 496*7 
the minuend figure 8 bj 10 units, we balance that excess 
by adding 1 ten to the 6 of the subtrahend, making 7 
tens. But the 7 cannot be subtracted fi-om the 6 tens. Add, then, 
10 tens to the 5, making 15 tens, and then say, 7 from 16 leaves 8. 
Having added 10 tens to the 5 of the minuend, we restore the bal- 
ance by adding 1 hundred to the 9 of the subtrahend, mitTring 10. 
But we cannot subtract 10 from 0. Then we add 10 hundred to th« 
0, and say 10 from 10 leaves 0. Before subtracting the thousands 
we must add 1 to the 4 thousands, to compensate for the 10 hnn 
dred added to the 0. We then say, 5 from 8 leaves 8.* 

* The following is another mode of perfonuing this example: 

We cannot sabtract the 7 from the 3. We there- 
fore take 1 ten from the tens' figure of the minaend, 
leaving that figure, 4 (which we place in brackets 
over the 5, marking out the 5), and oounthig the 1 
ten as ten units, we add it to the 3 units, making 13 
units, which sum we place in brackets over the 3) 
and mark out the 3. We can now subtract the 
7 from the 13. We next seek to subtract the 6 
from the 4, which we cannot do. We must then 
seek one from the hundreds' place to be added to 
the 4. But there are no hundreds there. We then 
go to the thousands' place. Taking one from the 8, 
we have 7 left. Place the 7 in brackets over the 8 
■nd mark out the 8. The 1 thousand we carry to 
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1 
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(91.) 


(92.) 


(93.) (94.) 


(95.) 


9034 


8087 


87316 64281 


6987660 


7941 


4 759 
(97.) 


19848 38796 


4898562 


(96.) 


(98.) 


(99.) 


34678 


789347 


10346678937 


9346678201 


13787 


120306 


902134124 


8279609167 



Note. — See note, § 14. Let the teacher, also, write exercises upon 
the blackboard, to be performed by the pupil, or by the class in uni- 
son. Let promptness, as well as accuracy, be aimed at. While one 
pupil is calUng out the results, another may be appointed to watch, 
and correct any error, while a third may write down the answers 
with the corrections under them, <&c. 

From what has thus far been explained in subtraction, the 
pupil will be able to understand the following 

RULE. 

I. FkLce the less number under tlie greater, so that units 
moAf stand under units, tens under tens, &c. 

II. Commence at the right, and subtract each figure of the 
subtrahend from the corresponding figure of the minuend. 



the hundreds' place, where it counts 10 hundred ; place the 10 oyer the naught, 
and mark out the 0. Then take 1 hundred from the 10 in the brackets, tearing 9, 
which place in eeoond brackets above, and mark out the 10 ; then add the 1 hun- 
dred, counting it as 10 tens, to the 4, and you have 14 tens, which place within 
second brackets over the 4 and mark out the 4. 

Now we proceed with the subtraction : 6 from 14 leaves 8 ; 9 from leaves 0; 
4 from 7 leaves 3. 

It will be noticed that the minuend appears in three different forms ; yet the sum 
is the same in all. Thus, in the minuend proper, the sum is 8 thousaiids, hun- 
dreds, 5 tens, 3 units; in the minuend in the first brackets, the sum is 7 thousands, 
10 hundreds, 4 tens, 13 units ; in the second brackets, 7 thouaandSi 9 hundreds, 14 
tens, 13 units ; each form being equal to 8053. 

These explanations are intended to show the reasons of the process. The pupil 
«hould perform similar operations without writing down the steps. 



24 



SXTBTBACnON. 



[chap. TV. 



If a fi^re of the subtrahend be greater than the correspond- 
ing figure of the minuend, add 10 to the minuend figure be- 
fore subtracting, and then carry 1 to the next figure of the 
subtrahend. 



PROOF OF SUBTRACTION. 



§ 16. If the work be correct, the difference added to the 
subtrahend will equal the minuend. 
Perform and prove the first 8 of the following 



(100.) 
7664321 
6578906 


(101.) 
649876509 
498763218 


IMPLES. 

(102.) 

7950042689 
6592719897 

(106.) 
8766421987 
400000901 


(103.) 
8877665938 
1988329876 


(104.) 
8947629 
98421 


(105.) 
976807136 
7690234 


(107.) 
4987670981 
768432108 



108. From seven millions, three hundred and sixty-five 
thousand, two hundred and thirty-nine, take three hundred 
and forty-two thousand and thirteen. 

109. From one million and eleven, subtract thirteen. 

110. From three hundred and sixty-five thousand, take 
three hundred and sixty-five. 

111. America was discovered in 1492. How many years 
from that time till the year 1844. 

112. If a man receive 11345 dollars, and payout of it 
9203 dollars, how much will he have remaining ? 

113. In 1842 the Onondaga Salt Sprmgs yielded 2291903 
bushels of salt, and m 1826 they yielded 827505 bushels. 
How many more bushels were produced in 1842 than in 
182<J? 
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114. In 1842 the United States shipped to England 
205164 barrels of flour, to Scotland 3830 barrels. How 
many more barrels were sent to England than to Scot- 
land? 

115. Two men start together from the same place, and 
travel in the same direction ; one goes 63 miles each day, 
and the other goes 37 miles. How far apart will they be 
at the end of the first day ? 

116. George Washington was bom in the year 1732 ; he 
died in the year 1799. To what age did he hve ? 

117. At an election 12572 votes are taken, of which the 
successful candidate received 7391. How many votes did 
the other candidate receive ? 

118. And what was the first one's majority? 

119. The coinage of the United States mint for 1843 was 
in value 11967830 dollars, and m 1846 it was 6633965 doU 
lars. How much greater in value was the coinage in 1843 
than in 1846 ? 

120. The total number of pieces corned in 1843 was 
114640582, and m 1844 it was 9051834. How many more 
pieces were coined in 1843 than in 1844. 

121. In the year 1846, the value of the gold coin pro- 
duced at the mint was 4034177 dollars ; the value of the sil- 
ver coin was 2558580 dollars ; and the copper coin was 
41208 dollars. How much greater was the value of the 
gold than the silver, and how much greater than the copper ? 
Also, how much did the silver exceed the copper ? 

122. In 1835, the number of post-offices in the United 
States was 10770; extent of post-roads 112774 miles: in 
1845, the number of offices was 14183 ; and extent of roads 
143940 miles. How many offices were added during these 
10 yeai-s, and how many additional miles of road were 
added? 

3 
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123. In 1840 the population of New York was 2428921, 
and in 1830 it was 1913006. What was the increase du- 
ring this 10 years ? 

QUESTIONS INVOLVING ADDIHON AND SUBTRACTION. 

124. A. lets B. have 60 bushels of wheat, worth 10 dol- 
lars, a fine horse worth 150 dollars, and 27 dollars' worth 
of butter. B. in turn gives A. his note for 110 dollars, and 
the rest in cash. What is the amount of cash ? 

125. A. borrows of B., at one time, 375 dollars ; at a 
second time he borrows 95 dollars, and at a third time he 
borrows 413 dollars ; he has paid him 319 dollars. How 
much does he still owe him ? 

126. A person left a fortune of 10573 dollars to be di- 
vided between two sons and one daughter ; the first son 
received 4309 dollars, the other son had 4987 dollars. 
How much did the daughter receive ? 

127. Two persons are 375 miles apart; they travel to- 
wards each other ; at the end of one day, one has travelled 
93 miles and the other 57 miles. How far apart are they? 

128. A farmer sold a span of horses for 150 dollars, a 
cow for 27 dollars, some cheese for 83 dollars, and 7 tons 
of hay for 56 dollars. He purchased 10 yards of broad- 
cloth worth 45 dollars, a cook-stove for 23 dollars, and a 
pleasure carriage for 80 dollars. How much money will 
he have left ? 

129. In the year 1840, the coinage of the United States 
mint was as follows : 1676302 dollars of gold, 1726703 
dollars of silver, and 24627 dollars of copper ; in the year 
1841 the gold coin amounted to 1091597, the silver to 
1132750, and the copper to 15973. How much was the 
whole value for each year ? How much greater was the 
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whole coinage in 1840 than in 1841 ? In each year, how 
much greater was the value of the silver than that of the 
gold and copper respectively ? 

130. A person dying, left 60000 doflars, to be divided 
among his widow, two sons, and two daughters, in the fol- 
lowing maimer : To each son he gave 10500 dollars, to each 
daughter 9250 dollars, and the residue to the widow. What 
was the widow's portion ? 

131. In 1836 the number of volumes in the Royal li- 
brary of Paris was '^00000, and the number of manuscripts 
80000. In the same year the Vienna Library consisted of 
300000 volumes and 16000 manuscripts. How many vol- 
umes and how many manuscripts in both libraries ? How 
many more volumes and how many more manuscripts in the 
Paris hbrary than in the Vienna ? The total number of vol- 
umes exceed the total number of manuscripts by how many ? 

132. At a certain election the number of votes polled 
for two opposing candidates was 544 and 431 respectively. 
What was the total number of votes polled, and what was 
the majority of the succe^ful candidate ? 



CHAPTER V. 

MULTTPUOATIOK. 



§ 17. Multiplication is the process of taking one of 
two numbers as many times as there are units in the other. 

The number thus taken is called the multiplicand. 

The number denoting how many times the multiplicand 
is to be taken is called the multiplier. 
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Both multiplieand and multiplier are called/octora.* The 
result obtained is called the prodnct 

The symbol for multiplication is X . Thus 3x7 means 
3 times 7, or 3 multiplied by 7. 

MULTIPLICATION TABLE. 



2X 1=2 


4X 1= 4 


6X 1=6 


8x 1= 8 


UX 1= 11 


2X 2= 4 


4X 2=8 


6X 2=12 


8x 2=16 


llX 2=22 


2X 3=6 


4x 3=12 


6X 3=18 


8x3=24 


llX 3=33 


2X 4=8 


4X 4=16 


6X4=24 


8x 4=32 


IJX 4= 44 


2X 5=10 


4X 5=20 


6X 5=30 


8x5=40 


llX 5=55 


2X 6=12 


4X 6=24 


6X 6=36 


8x6=48 


UX 6= 60 


2X 7=14 


4x 7=28 


6X 7=42 


8x 7=56 


llX 7= 77 


2X 8=16 


4x 8=32 


6X 8=48 


8X 8=64 


llX 8= 88 


2X a=i8 


4X 9=36 


6X 9=54 


8X ft=72 


llX 9= 99 


2X10=20 


4X10=40 


6X10=60 


8X10=80 


11X10=110 


2X11=22 


4X11=44 


6X11=66 


8X11= 88 


11X11=121 


2X12=24 


4x12=48 


6X12=72 


8X12=96 


11X12=132 
12X 1= 12 


3X 1=3 


5X 1= 5 


7X 1=7 


9X 1= 9 


3X 2=6 


5X 2=10 


7x2=14 


9X 2=18 


12x 2=24 


3X 3= 9 


5X 3=15 


7x 3=21 


9X 3=27 


12x 3= 36 


3X 4=12 


5X 4=20 


7X 4=28 


9X 4=36 


12X 4= 48 


3X 5=15 


5X 5=25 


7X5=35 


9X 5=45 


12X 5= 80 


3X 6=18 


5X 6=30 


7X 6=42 


9x 6=54 


12X 6= 72 


3X 7=21 


5X 7=35 


7X 7=49 


9X 7=63 


12X 7= 84 


3X R=24 


5X 8=40 


7X 8=56 


9X 8=72 


12X 8= 96 


3X 9=27 


5X 9=45 


7X 9=63 


9X 9=81 


12X 9=108 


3X10=30 


5X10=50 


7X10=70 


9X10= 90 


12X10=120 


3X11=33 


5X11=55 


7X11=77 


9X11= 99 


12X11=132 


3X12=36 


5X12=60 


7X12=84 


9X12=108 


12X12=144 1 

1 



The product of a factor multiplied hy itself is called a sqtuire. A 
&ctor, which, multiplied by itself, produces a given number, is called 
the square root of that number. Thus 16 is the square of 4, because 
(t IS the product of 4 by itself; 4 is the square root of 16, because 4 
multiplied by itself produces 16. 

EXAMPLES. 

1-11. What is the square of 2 ? of 3 ? of 4 ? of 6 ? of 
6? of 7? of 8? of 9? of 10? of 11? of 12 ? 

12-22. What is the square root of 26 ^ of 49 ? of 4 ? 



* From a Latin wonj^ lignifying to make ; because multipliod together Ihej 
mdke the product. 
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of 9 ? of 16 ? of 36 ? of 64 ? of 81 ? of 100 ? of 144 ? of 
121? 

23-27. Multiply 8 by the square root of 16 ; 9 by the 
square root of 4 ; 12 by the square root of 49 ; 8 by the 
square root of 64 ; 9 by the square root of 81. 

28-36. How many are 3 times 4? 3 times 6? 8? 10? 
12?3?9?7?6? 

37-47. Howmaiiyare4 times 2 ? 4? 6? 8? 10? 12? 
3?6?7?9?11? 

48-58. Multiply by 5 the following numbers : 3 ; 6 ; 9 ; 
12; 2; 6; 8; 11; 4; 7; 10. 

59-69. Multiply by 6 the following numbers: 3 ; 6 ; 9 ; 
12; 2; 5; 8; 11; 4; 7; 10. 

70-80. Multiply by 7 the following numbers : 3 ; 6 ; 9 ; 
12; 2; 5; 8; 11; 4; 7; 10. 

81-135. Multiply the following numbers: 3; 6; 9; 12; 
2 ; 5 ; 8 ; 11 ; 4 ; 7 ; 10— first by 8 ; then by 9 ; then by 
10 ; then by 11 ; then by 12. 

136-142. What numbers must be written on the right 
of the sign = in the following expressions? 6x6= ; 
6X6= ; 9x2-4= ; (6-.3)*X5= ; (8+2)x5= ; 
(4+9-2)xll= ; (12+4-ll+3)x7= . 

Note. — ^The pupil will remember that the multiplier and the mul- 
tipUcand may be interchanged without altering the product ; thufi^ 
8X7=7X8=56. 

§ 18. When the multiplier consists of one figure. 



* When a parenthesis is made to embrace two or more terms, the whole Is to bo 
eonsidered as one quantity In the above expression, the 6 ~ 3, which is 3, Is to 
be multiplied by 5; so hi the expression (12 + 4 — 11+3) X 7, we first find thi 
▼Blue of 13+4— 11+3, which is 8, and then midtiply 8 by 7, and find 56. 

3* 
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1 1 i I 

S & S 5 

6 9 1 MultipUcand 
S Multiplier. 



Multiply 697 by S. 

Place the miiltiplier under the unit 
figure of the multiplioand. First, 
multiplying the 1 uuits by the 8 units, 
we obtain 21 units, or two tens and 

1 unit We write the 1 unit under 
the units' column, and reserve the 2 
tens for the tens' colmna Wo next 
multiply the 9 tens by the 8 — ^the product is 27 tens ; adding the 

2 reserved, we have 29 tens, or 2 himdreds and 9 tens. Write the 9 
under the tens' columns, and reserve the 2 to carry to the hundreds 
Finally, we multiply the 6 hundreds by the 8, and find the product 
18 hundreds, to which, adding the 2 reserved, we have 20 htmdreds^ 
or 2 thousands and hundreds. Write the naught under the hun- 
dreds and the 2 in the thousands' place. Our product then is 2091 * 



2 9 1 Product. 



(143.) (144.) (146.) 

1234 234166 612378 

2 3 4 



(146.) (147.) 
897664 1003466 
6 6 



(148.) (149.) (160.) (161.) 
206670678 6631023466 891030766078 6289376 
7,8 97 



Note. — ^Let the pupil prepare^ in his seat, to perform the preceding 
examples in his class. The recitation wiU consist in his answering 
the figures snccessively, as they are to be written in the product. 
Let the teacher dictate examples for the slate, and make free use of 
the blackboard until the operations can be performed very promptly 
and accurately. v 



* Annexed is a different iUnatration of the principles 
involved in the above operation. The product of the 7 
by the 3 is 21 nnits, or 2 tens and 1 unit ; the product of the 
9 tens by the 3 is 27 tens ; the product of the 6 hundreds 
oy the 3 is 18 hundreds : which are written in their appro- 
priate columns and added together. The whole product 
is as before. 



097 Multiplicand 
3 MultipUer 


21 Units. 
27 Tens. 
18 Hundreds. 


9001 PitxiucL 
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152-160. Multiply 31486 by 2; 3; 4; 5; 6; 1; S; 
9 ; and add the products. 

161-169. Multiply 8976201 by9;8;7;6;5;4;3; 
2 ; and add the products. 

170-172. Multiply 662081 by 8, and by 3 ; then give 
the diflference of the products. 

173-180. What is the sum of the following products? 
8X7664; 9x872160; 8624x6 ; 9021763X9 ; 5766X3 ; 
1463217x7; 7x7123641. 

^19. When the multiplier consists of more than one 
figure. 

Multiply 367 by 84. 

Place the multiplier under the multipli- 
cand, units under units, and tens under tens. 

Multiplying first by the 4 imits, we find 
1468 for the product. We are next to 
multiply by the 8 tens. Now, it is obvi- 
ous that 1 unit, taken ten times, that is, 
multiplied by 1 ten, must produce 10 units 
or 1 ten. So 7 units (as in the example), 
multiplied by 8 tens, must produce 56 tens, or 6 hundreds and 6 
tens. Therefore, set the first figure, 6, of this second product under 
the tens' column, and reserve the 5 to cany to the hundreds. The 
next step is the multiplication of tens by tens, which must produce 
hundreds, since 1 ten, taken 1 ten times, is equal to 1 hundred. 
Therefore 8 tens times 6 tens are 48 himdi^ds ; to which add the 5 
hundreds reserved, and we obtain 53 himdreds ; equal to 5 thou- 
sands and 8 hundreds. Place the 8 under the himdreds' column, and 
carry the 5 to the next column, and so proceed throughout. The 
sum of these partial products will give the total product, 80828. 

NoTB. — ^If the multiplier consists of three figures, ite left-hand or 
hundreds' figure, multiplied into the units of the multiplicand, will 
give hundreds for the first figure of the product, which must of 
eoursc be set down under the hundreds' column ; hundreds and tens. 



867 Multiplicand. 
84 Multiplier. 

1468 
2986 

80828 Product. 
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multiplied together, will give thousands; hundreds and hundreds, 
multiplied together, will give ten thousands, Ac 

If the multiplier consists of four figures, its left-hand or thousands 
figure multiplied into units, will give thousands for the first figure of 
the product, which must be set down under the thousands' column. 
Thousands multiplied into tens, gives tens of thousands ; into hun 
dreds, gives hundreds of thousands ; and so on. 

It would be necessary to annex ciphers to the figures in these sev- 
eral products, to show their true places, if these places were not de- 
termined by the position of- the figures with relation to other figures^ 
whose places are known. 



697 
697 
697 



§ 20. Take again the first exaniple, viz. the 
multiplication of 697 by 3. Smce 697 is to be 
repeated 3 times, this may be done by writing 
the 697 three times, and then performing the ad- 2091 
dition as in the example. 

All questions m multiplication may be performed by ad- 
dition. Hence, multiplication i$ sometimes defined as being 
a concise way of jperformin^ several additions, 

§ 21. The pupil will now be able to apply understand- 
mgly the following 

RULE. 

I. Place the multiplier under the multiplicand, units un- 
der units, &c. 

II. If the multiplier consists of one figure, multiply by it 
each figure of the multiplicand successively. Place under- 
neath, the right-hand figure of each product, and carry the 
left-hand figure or figures to the succeeding product. 

III. If the multiplier consists of m/yre than OTie figure, 
multiply by each figure sv>ccessively. Place the right-hand 
figure of each partial product under the figure by which 
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you multiply. The sum of these partial products will he 
the total product sought. 



PROOF OF MULTIPIJCATIOK. 



§ 22. Interchange multiplicaQd and multiplier, and see if 
the same result be obtained. 

Or, carefully repeat the multiplication. 



(181.) 
86p84jY6 



39 



EXAMPLES. 



(182.) (183.) 

809p63{Jl7 976^4^21 
68 ^1 



(184.) 
87^09^13^49 
45 



(186.) 
80^65p4Y 



356 



(186.) 
79^829p54 



289 



(187.) 
320p08999 
794 



(188.) 
1^57:902^84 



936 



NoiB. — See xiote under § 18. 

189-195. Multiply 123456789 by 4287 ; by 98321 ; by 
65943 ; by 876542 ; by 7689769 ; by 987654321 ; and 
add their products. 

196. What is the difference of 20946781x87634 and 
598421765X30896? 

197-198. Write the proper number on the right of the 
sign = : (9426176-4319832) X 3426= 
69428 X 876—98140 X 34= 

199-200. Multiply 69821 by the square of 22 ; by the 
square root of 144. 

§ 23. We know from what has been said (§ 6), that the 
annexing of a naught to a number is the same as multiply- 
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ing that number by 10 ; that the annexing of two naughtr 
is the same as multiplying by 100, &c. Hence, 

When the multiplier or multiplicand, or both, have one 
or more naughts at the right, 

Multiply by the si^ificant figures, as by ^21, and to the 
product annex ew many naughts as there are at the right 
of both multiplier and multiplicand. 

EXAMPLES. 

201-204. Multiply Y6429 by 10; by 100; by 1000; 
by 10000. 

205-208. Multiply 98Y40 by 20 ; by 200 ; by 2000 ; 
by 20000. 

209-212. Multiply 664200 by 30 ; by 300; by 8000; 
by 30000. 

213-216. Multiply 800032000 by 40; by 400 ; by 4000; 
by 40000. 

217—218. Multiply 307210000 by 3780000; by 
93600700. 

§ 24. When the multiplier is a composite nimiber. 

A composite number is one which may be produced by 
multiplying two or more numbers together. Thus, 35 is a 
composite number, since it may be produced by multiply- 
ing together 5 and 7. The 5 and 7 are called the compo- 
nent parts or factors of 35. 

Multiply 48 by 35. If we multiply 48 by 5, one of the 
factors of 35, we obtam 240 for a product. This product 
multiplied by 7, ihd other factor of 35, will give 1680 ; tjiat 
is, 1680 is 7 times 5 times 48, or 35 times 48. Hence this 

RULE. 

Multiply the given number by one of the factors of the 
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multiplier, and the product thus obtained by another factor^ 
arid so on. The last product tcUl be the one sought. 

EXAMPLES. 

219. Multiply 365 by 28. The factors of 28 are 4 and 
1, or 2 and 2 and 7. 

220-224. Multiply 374 by 24 ; by 18 ; by 36 ; by 6? 
by 108. 

225-230. Multiply 987623 by 84 ; by 35 ; by 81 ; by 
77 ; by 64 ; by 40. 

231-237. Multiply 829 by 144 ; by 21 ; by 99 ; by 30 ; 
by 16 ; by 24 ; by 12. 

MISCELLANEOUS EXAMPLES ! INVOLVING ADDITION, SUBTRAC- 
TION, AND MULTIPLICATION. 

238. Suppose I buy 16 loads of bricks, each load con- 
taining 1250 bricks : how many bricks have I ? 

239. In an orchard there are 107 apple-trees, each pro- 
ducing 19 bushels of apples. How many teiishels does the 
whole orchard yield ? 

240. K a person travel 17 days at the rate of 37 miles 
each day, how many miles will he travel in all ? 

241. If a person buy 175 barrels of salt, each weighing 
304 pounds, how many pounds in all will he have ? 

242. Suppose I purchase the following bill of merchandise : 

3 Firkins of butter, at 15 dollars each. 
7 Hogsheads of molasses, at 23 dollars each. 
12 Bags of coffee, at 11 dollars each. 
6 Boxes of raisins, at 2 dollars each. 
3 Boxes of lemons, at 6 dollars each. 

How many dollars must 1 give for the whole ? 
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248. How many dollars will* the following bill of goods 
amount to ? 

52 Yards of black broadcloth, at 4 dollars per yard. 
40 Yards of Brussels carpeting, at 2 dollars per yard 

2 Sofas, at 56 dollars each. 

9 Mahogany chairs, at 5 dollars each. 

5 French bedsteads, at Y dollars each. 

244. If the railroad extending between Albany and Buf- 
falo, a distance of 326 miles, cost 25649 dollars per mile^ 

-what was the entire cost ? 

245. How many bushels of potatoes may be produced 
from 13 acres of land, if each acre produces 212 bushels? 

246. How much must be paid for constructing 18 miles 
of plank-road, at 4211 dollars per mile ? 

24Y. How much will 543 cords of wood cost, at 5 dollars 
per cord? 

248. In one year there are 8766 hours. How many hours 
in 1848 years? 

249. In one cubic foot there are 1728 cubic inches. How 
many cubic inches in lY cords of wood, each cord containing 
128 cubic feet? 

250. What will 13 square miles of land cost, at lY dol- 
lars per acre, there being 640 acres in one mile ? 

251. How many miles will a steam locomotive pass in Y 
days of 24 hours each, if it move at the rate of 45 miles each 
hour? 

252. If the earth move m its orbit 68000 miles per hour, 
how far will it move in 365 days of 24 hours each ? 

253. If one mile of railroad require 116 tons of iron, worth 
53 dollars per ton, what will be the cost of sufficient iron to 
construct a road of Y8 miles m length? 

254. In an orchard of 105 apple-trees the average pro- 



§ 24.] MULTIPLIOATION. 87 

duce of each tree is 7 barrels of fruit, worth 3 dollars per 
barrel. What was the income of the orchard ? 

256. A ship, after sailing 23 hours with the velocity of 
8 miles per hour, encounters a storm, by which she is driven 
directly back during 6 hours, with a velocity of 16 miles per 
hour. At the end of the 28 hours, how far is the ship from 
the place of departure ? 

256. A man owing 1213 dojlai^, gives in payment 3 
liorses, valued at 150 dollar3 each, 16 cows, at 27 dollars 
tach, and 143 dollars in cash. How much remains unpaid ? 

267. A person purchased a farm of 126 acres, at 36 dol- 
mrs per, acre: at one time he sold 67 acres, for 43 dollars 
per acre ; at another time he sold 37 acres, for 61 dollars 
per acre. Hpw many q.cres has he left, and at what cost ? 

268. A person having a journey of 600 miles to perform, 
travels 47 jpiles daily for 6 days ; during the next 4 days 
he travels 54 miles each day. How many more miles must 
he go to complete hi^ journey ? 

259. If I give 3 horses, each worth 160 dollars, and 13 
cows, each worth 29 dollars, for 60 acres of land, valued at 
16 dollars per acrej do I gain or lose, and how much ? 

260. In one year there are 31557600 seconds. How 
much does one trillion exceed the number of seconds in 
1850 y^rs? 

261. A person bought two farms: one of 87 acres, at 
64 dollars per acre, the other of 101 acres, at 37 dollars per 
acre t he paid 8140 dollars. How much is still due ? 

262. How many cubic inches m a hogshead of wine of 
63 gallons, there being 231 cubic inches m one gallon? 

4. 
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CHAPTER VI. 

DIVISION. 

§ 26. Division is the process of finding how many tinoiee 
one number is contained in another. 

The nmnber to be divided is called the dividend. 

The nmnber by which we divide is called the divisor. 

The nmnber of times which the dividend contains the di- 
visor is called the qtwtient 

The nmnber which is left over after the division is per- 
formed, is called the remainder. 

The symbol for division is -h. Thus 8-h2, means 8 di- 
vided by 2. Division is also often represented by placing 
the divisor under the dividend with a line between them ; 

Q 

thus — denotes that 8 is to be divided by 2. 

!N'oTB. — ^This symbol is often employed to express an accurate quo- 
tient where there is a remainder after division. Thus 18 -r 8 =4^ ; 
which means that the quotient of 18 divided by 8 is 4 ; to which the 
remainder 1, divided by 8, or a third part of 1, is to be added. 

1-12. How many times is 2 contamed m2? in6? in8? 
in 12 ? in 4 ?. m 10 ? m 14 ? m 18 ? in 16 ? in 20 ? m 24 ? 
in 22? 

13-24. How many times is 3 contamed in 3 ? in 9 ? in 
15 ? m 21 ? in 27 ? in 33 ? in 36 ? m 6 ? in 12 ? in 18 ? 
in 24? in 30? 

25-34. How many times is 4 contained inS? inl6? 24? 
S2? 40? 48? 12? 20? 28? 36? 

36-46. How many times is 5 contained in 10 ? 20 ? 30 ? 
40? 60? 60? 15? 26? 35? 45? 65? 
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46-54. How many times is 6 contained in 12 ? 24 ? 36 ? 
48? 60? 18? 30? 42? 64? 

65-65. How many times is 7 contamed in 14 ? 28 ? 42 ? 
66? YO? 84? 21? 36? 49? 63? 7Y ? 

66-76. How many times is 8 contained in 16 ? 32 ? 48 ? 
64? 80? 96? 24? 40? 66? 72? 88? 

77-87. How many times is 9 contamed in 18 ? 36 ? 64 ? 
72? 27? 46? 63? 81? 99? 90? 108? 

88-100. How many times is 10 contained in 20 ? 40 ? 60 ? 
90? 80? 70? 30? 60? 100? 130? 120? 110? 140? 

101-109. How many times is 11 contained in 22 ? in 44 ? 
in 66? in33? in 77? in 110? in 88? in 121? in 132? 

110-120. How many times is 12 contained in 24? 48? 
60? 96? 84? 144? 120? 132? 36? 72? 108? 

121-129. What is the quotient of 108 -r- 12? 36 H- 9? 

77-^11? 63^9? lOO-r-5? |i? ^? ^? ?? 

12 7 9 3 

130-134. What nmnbers are to be written on the right 

ci the symbol = m the following expressions?* (5 +7)-:- 4 

= ? (6+8-2)-r3= ? (12+12— 6)x2-f-9= ? 

(8-4+7).x4^11= ? [(9-3)x6+4]^10= ? 

§ 26. When the divisor consists of one figure. 
Let us divide 973 by 7. 

■'11 

7)978 

139 Quotient. 



Arrange the numbers as in the example. 
First, see how many times the 7 is contained 
in the 9 hundreds: we find it contained 1 
time, and 2 hundreds remainder. Write the 
1 underneath To the next figure^ 7, which is 



tens, add the 2 hundreds, or 20 tens, remain- 
der. We then have 27 tens, the same result as if we had prefixed 
the 2 to the 7. Next, we see how many times *7 is contained in 27 

* See note at the bottom of page Sa 
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which is 3 time8> and 6 tens remiunder ; we place the 8 for the next 
figure of the quotient, and conceiye the 6 to be prefixed to the next 
figure of the dividend, making 68, which is the same as adding 6 
tens or 60 units to the 8 units. Finally, we find 7 is contained in 63 
9 times. 

We find, then, 7 to be contained in 978, 189 times. Hence 7 re- 
peated 189 times, or, what is the same thing, 189 repeated 7 times 
must equal 978. 

Note. — ^The above example might have been perfonned another 
way. We know that 7 is contained in 978 at least (mce. Subtract- 
ing 7 from 978, we have 966 for a remainder. 7 must be contained 
in 966 at least once. Subtracting 7 from 966 we have 969 for a re- 
mainder. We might go on thus until we had performed 189 sub- 
tractions, which would exhaust the number, 978. Hence 7 would 
be contained m 978, 189 times. JHviaion may therefore he called a 
tonciee way of performing eevercU .ptbtractUme, 

EXAMPLES. 

(136.) (136.) (137.) (138.) 
3)36903 4)6728910 5)8931069 6)31894373 



(139.) 
1 ) 897654321 



(140.) 
8)921076866 



(141.) 
9 ) 234567890 



(142.) 
9 ) 76421068 



(143.) 
8)765324816 



(144.) 

7 ) 890123456 



(145.) 
6 ) 7890123456 



(146.) 
5)6789012346 



KoTX.— Let the pupU practice on the preceding and similar exam- 
ples, performing the operation aloud in tiio class, by nfttning at once 
the successive quotients which go to make the entire quotient 
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147-164. Diyide 847891 by 2 ; by 3; 4; 6 ; 6; 7 
8; 9. 

165-162. Divide 76641307 by2;3;4;6;6;7 
8; 9. 

163-170. Divide 897643 by 2 ; 3;4;5;6;7;8;9. 

171-178. Give the quotients of 7653908-^2; —3; -f-4 
■^5; -f-6; -f-7; -f-8; -h9. 

179-183. Divide the following numbers by 6: 543218 
39876541 ; 79654870002 ; 1-6895318 ; 9998887. 

184-213. Divide the preceding numbers by 3 ; by 4 ; 7 
8; 9; 5. 

The foregoing method is called Short Division. Tlie 
pupil will now understand the following 

RULE. 

I. Place the divisor at the left of the dividend, keeping 
them separate by a curved line, and draw a straight line 
underneath the dividend, 

II. Seek how many times the divisor is ^contained in the 
left-hand figure or figures of the dividend, and place the 
result directly beneath, for the first figure of the quotient. 

III. If there is no remainder ^ divide the next figure of the 
dividend for the next figure of the quotient. But when there 
is a remainder, conceive it to be prefixed to the next succeed- 
^^^ figy^Te of the dividend before making the next division. 
If a figure of the dividend, which is required to be divided, 
is less than the divisor, write in the quotient, and con- 
sider that figure (W a remainder. 

NoTB. — The final remainder, if there be one, may be placed over 
^he divisor with a line between them, and annexed to the quotients 
(§ 25, note.) This will denote that the remainder is still to be di- 
vided bj the divisor. 

4* 
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Qaotient 

864 ) 4708698 ( 18287 

864 Istprodnct 

1168 Thousands. 
1062 2d product 

1016 Hundreds. 
708 8d product. 

8079 Tens. 

2882 4th product 

2478 Units. 

2478 6th product 



§ 2Y. When the divisor consists of more than one figure, 
or Long Division. 

Divide 4703598 by 364. 

It requires 8 figures, 470, of the 
dividend, to contain the divisor. 
This is contained once in 470 ; we 
place the 1 at the right of the divi- 
dend for the first figure of the 
quotient. Multiplying the divisor 
by this quotient figure, and sub- 
tracting the product from 470, we 
have 116 f(»r a remainder, to which 
we annex the next figure, 8, of the 
dividend, thus forming the number 
1168. We now seek how many 
times the divisor h contained in 
1168, which is 8 times. We place 
the 8 for a second figure of the quotient. Multiplying the divisor hj 
this second figure, and subtracting the product from 1168, we fimd 
101 for a second Remainder ; to which annexing 6, the next figure of 
the dividend, we have 1016. Thus we proceed till all the figures of 
the dividend have been brought down. 

From the above work we readily deduce the following 

BULE. 

I. Place the divisor at the left of the dividend, ke^ng 
them separate by a curved line, 

II. Seek how many times the divisor is contained in the 
fewest figures of the dividend that will contain it ; set the 
figure expressing the number of times at the right of the 
dividend for the first figure of the quotient, heepvng dividend 
and quotient separate hy m£ans of a curved line, 

III. Multiply the divisor hy this quotient figure, and «w6. 
tract the product from those figures of the dividend used, 
and to the remainder annex the next figure of the dividend ; 
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then find how many times the divisor is contained in this new 
number, and write the result in the quotient. 

IV. Continue the operation, as before, until all the fibres 
of the dividend have been brought down. 

Note 1. — ^Having brought down a new figure, if the number thus 
formed be less than the divisor, it will contain it tunes ; we there- 
fore write. in the quotient, and bring down another figure. 

Note 2. — ^If in multiplying the divisor by any quotient figure we 
obtain a product which exceeds the number we sought to divide, we 
must make the quotient figure smaller. 

N'oTE 8. — If a remainder should be found larger than the divisor, 
the quotient figure must be taken larger. 

PROOF. 

§ 28. The dividend, when there is no remainder, is a com- 
posite number, of which the divisor and quotient are fac- 
tors. The final remainder, if any, is evidently part of the 
divifiend. Consequently, if the work be right, the product 
of the divisor and quotient, with the remainder, if any, add- 
ed, will equal the dividend. Or, we may prove or test the 
work as we proceed, by adding together the successive 
products and the remainder, if any. If the work is right, 
this sum will equal the partial or entire dividend, as the 
case may be. Thus, in the previous example, 364, the first 
product, and 1062, the second product, with the remamder, 
101, when added together, the sum is equal to 4703, the 
partial dividend, &c. 

EXAMPLES. 

214-218. Divide 826190 by 24; 48; 96; 112; 144; 
und annex the remainders, if any, to the quotients, according 
to § 26 ; " Note," under the nde. 

219-224. Divide 9281746 by 27; 44; 98; 76; 236; 
294 ; and aimex, <&c. 
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225-235. Diyidend 829766149. DiYisors 486; 928; 
Y14; 386; 403; 907; 6172; 8316; 6793; 2406; 3006. 
Give the 6xact quotients. 

• 236-243. Divide 7200651897 by 2498; 76389; 32174; 
-98263; 45208; 301987; 567891; 890123. 

•244-250. Divide 8976014236 by. 298701 ; 4863684; 
9130821; 1280319; 7600994; 3268763; 91466923. 

261-267. Divide 123456789 by 789; 6763447 by 
678609 ; 1^21^08.704 by ei,503456 ; 243^66^25^48 by 
3471032; 166168212890^25 by 12890625 ; 11963109376 
by 109376 ; 24892456 by 36546. 

§ 29. When the divisor ends with one or more naughts. 
We have seen (§ 6) that a number is multiplied by 10, by 
annexing a naught; by 100, by annexing two naughts, &c. 
Conversely, a number is divided by 10, by cutting off one 
naught from the right ; by 100, by cutting off two naughts 
from the right, &c. 

So if, instead of naughts, significant figures are cut off 
from the right of a number, the number is still divided by 
10, 100, &c., while the figures cut off, are remainders after 
the division. 

Let us divide 2476 by 20. 

Having cat off the 6 from the right 2|0 ) 247|6 
of the dividend, and the from the 
right of the divisor, which is, in ef- 
fect, dividing both dividend and di- 
visor by 10, we divide 247 by 2. We obtain 123 for a quotient and 1 
for a remainder. This remainder is 1 ten, since it is a part of the 7 
of the dividend which occupies the tens' place ; annexing the 6 units 
which was cut off to the 1 ten which remained, we have 1 ten and 5 
unitd, or 16 for the true remainder. 

Note. — ^This case may be comprised under that wherein the divi- 
•or is a composite number. (See forward, § 29.) Thus, taldng the 



128 16 remainder. 
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pieceding example, the divisor 20 := 2 X 10. Diyidiog 24*75 first by 
10, which division is effected by cutting off the right-hand figure, fi^ 
we have 247 for the first quotient, and 5 for the first remainder. 
Next, dividing 247 by 2, we find 123 for the quotient sought, and 1 
for the second remainder. 

Now, by the rule under the case referred to, we find the true re- 
mainder to be 1 X 10 + 5 = 15. 

Hence the following 

RULE. 

Cut off from the right of the dividend as many figures €U 
there are naughts at the right of the divisor ; divide what 
remains by the divisor without the naughts at its right. To 
the final remainder annex the figures cut off from the divi- 
dend, for the true remainder, 

EXAMPLES. 

258-263. Divide by 20 the following numbers : 17284; 
366920; 9878642; 346678901; 136794680; 379663219. 

264-271. Divide 69643218937 by 240; by 300; by 
480 ; by 700 ; by 690 ; by 4000 ; by 80000 ; by 900000. 

2Y2-273. Divide 7123646 by 421000; 1212121212 by 
42000. 

274-276. Divide 123466789 by 12300 ; 7296148731 
2498000. ' 

276-279. Divide 87369841 by 8000; 970000; 8103030; 
6090300. 

280-285. Divide 943821900 by the following numbers: 
78910 ; 36800 ; 42700 ; 9865200 ; 437001000 ; 9843020. 

286-289. Divide 376649281 by 370X480; by 630 X 
30-T-lO; by 82X500 H- 100; by 8700x300 -f- 1000. 

When a divisor is a composite number, it may sometimes 
be convenient to divide by its factors. 
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8)944 

5 ) 814 2, 1st reia 

7 ) 62 4, 2d rem. 

8 6, 8d rem. 



Thus, if we wish to divide 944 by 106, we 
may resolre the 105 into its factors, 3X5X7, 
and divide as in the example. The oeIj dif- 
ficulty lies ID obtainiDg the true remainder ; 
that is, the remainder which would have re- 
sulted from diriding by 105 at once. 

Since each unit of the 62 is 6 times as great as each unit of 814, it 
follows, that each unit of the 8d remainder, 6, which is a part of 62^ 
is also 6 times as great as each unit of 814. Hence the remainder 6 
is the same as 5 times 6, or 80 units of the same kind as those of 814 ; 
but the 2d remainder, 4, being a part of 814, and of the same order 
should be added to 80, making 34, for the true remainder arising 
from dividing 814 by 85 or 5 X^. Again, since each unit of 814 is 8 
times as great as eadi unit of 944, it follows^ that each unit of the 
84 is also 3 times as great as each unit of 944. Hence the remain- 
der 34 is the same as 8 times 84 = 102 imits of the same kind as 
944 ; but the first remainder, 2, beiug a part of 944, is of the same 
order ; so that 102 -f 2 = 104, is the true remainder required. 

The operation may be arranged thus : (6X6+4) X8-i-2=104. 

Hence the following 

RULE. 

Divide the given sum by one of the factors of the divisor, 
and the quotient thus obtained by another factor, and so on. 
The last quotient will be the quotient required. 

For the true remainder^ multiply the last rewmnder by 
the divisor preceding the last, and add in the preceding re- 
mainder ; multiply this sum by the next preceding divisor^ 
and add in the next preceding remainder ; and so on. 46 

EXAMPLES. 

290-295. Divide 8217 by 36=6x7; 33678 by 15 = 
6X3; 9691 by 72=9x4x2; 10869 by 49=7x7; 
926541 by 81=9x9; 987654 by 63=7x3x3. Give 
the true remainders of the preceding. 
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QUESTIONS INVOLVING THE FOUR GROUND-RULES. 

296. A pei-son owes to one man 375 dollars, to another 
he owes 708 dollars, to a third man he owes 911 dollars. 
How much does he owe to the three men ? 

297. A farmer has sheep in five fields : in the first, he 
has 917 ; in the second, 249 ; in the third, 413 ; in the 
fourth, 1000 ; andjb the fifth, he has 197. How many 
sheep has he in the five fields ? 

298. A person owes to one man 302 dollars, to another 
man he owes 7 07 dollars, and has owing to him 2000 dol- 
lars. How much will remain after paying his debts ? 

299. A farmer receives for his wheat 103 dollars, for his 
com 60 dollars, for his butter 611 dollars, for his cheese 
1212 dollars, for his pork 601 dollars. He pays towards 
a new farm 1000 dollars, for a new wagon 60 dollars, for 
hired help on his farm 290 dollars, for repairing house 173 
dollars. How much money has he remaining ? 

300. A person wills 1200 dollars to his wife, 300 dollars 
for charitable purposes, and what remains is to be equally 
divided among 6 children. Allowing his property to amount 
to 8662 dollars, how much would each child have ? 

301. A man gave 13668 dollars for a farm : he then sold 
73 acres, at 76 dollars per acre ; the remainder stood him 
in at 69 dollars per acre. How many acres did he pur- 
chase? 

302. Four boys divide 33ft apples as follows : the first 
takes one-sixth of the whole ; the second takes one-fourth 
of what was left ; the third takes one-half of what was then 
left ; the fourth has the remainder. What number of apples 
did each boy have ? 

303. Three men are to share equally in the sum of 1236 
dollars. How many dollars will each have ? 
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304. Divide 1245 acres of land equally between five 
brothers. 

305. It is about 95000000 miles from here to the sun. 
Now, admitting that it requires 8 minutes for light to pass 
from the sun to the earth, how many miles does it pass in 
one minute :?. ^ 

306. Allowing 22 bricks to be sufficient to make. one cu- 
bic foot of masonry, how many cubic feet are there in a 
work which requires 100000 bricks? 

307. The circumference of the earth is about 25000 miles. 
How long would it require for a person to travel around it, 
if he could pass uninterruptedly at the rate of 200 miles, 
per day? 

308. In 1845 the extent of post-roads in the United 
States was 143940 miles, and the amount paid for the trans- 
portation of the mail during the same year was 2905504 
dollars. . How much was the average expense per mile ? 

309. The distance of Uranus from the sun is about 
1860624000 miles. How many hours woiild it require to 
pass this distance at 18 miles per hour ? Also, how many 
days, and how many years, counting 24 hours to the day, 
and 365 days to the year ? 

310. How many barrels of apples, at 3 dollars per bar- 
rel, can I buy for 2568 dollars ? And if one tree produce 
8 barrels, how many trees will yield the required amount ? 

311. An estate of 8100 dollars was divided among nine 
children in the following way : the first had 100 dollars and 
one-tenth of the remainder ; after this the second had 200 
dollars and one-tenth of the residue ; again, the third had 
300 dollars and one-tenth of the remainder, and so on : each 
succeeding child had 100 dollars more than the one imme- 
diately preceding, and then one-tenth: of what still remaix^cd. 
What was the share of each ? 



J 29.] DiviBioN. 49 

312. A. and B. each owe C. : A. owes 1472 dollars, 
which is less than what B. owes hii?a, and yet the difference 
between A.'s and B/s debts is 719 dollars. How much 
does B. owe C. ? 

313. Admitting the earth to move 68000 miles per hour, 
how far will it move in one day ; and how far in a year ot 
365 days ? 

314. If the President of the United States expends daily 
60 dollars, how much will he be able to save at the end ot 
the 366, out of his salary of 26000 dollars ? 

315. An army, consisting of 4625 men, have 103075 
loaves of bread. At the end of 21 days, 600 men are killed 
in a battle. Now, if each man in each day eat one loaf of 
bread, how many days after the battle will the bread sus- 
tain the army ? 

316. Two locomotives start from the same place, and 
move in the same direction; the: first goes 26 miles each 
hour, the second only 15 miles. After the first has passed 
a distance of 100 miles, it commences a backward motion, 
maintaining the same velocity until it meets the second loco- 
motive. How many hours after starting will they meet ? 
And at what distance will they meet from the starting- 
pomt? 

317. One hundred miles of railroad track are to be laid 
with heavy rail, requiring 116 tons to the mile. After re- 
ceiving iron, at 52 dollars per ton, to lay 68 miles, the price 
per ton was increased so as to make the whole cost of the 
entire road 612944 dollars. What was the latter price pe/ 
ton of the iron ? 

318. A person bought two farms, one of 97 acres, at 61 
dollars per acre, and the other of 111 acres, at 47 dollars 
pei* acre. He paid 9639 dollars cash, and for the balance 
he gave 6 horses. What were the horses valued at ? 

6 
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319. A person baying a salary of 1700 dollars saves 970 
dollars at the end of the year. How much on an average 
were lus daily esqpenses, if we count 866 days to the year ? 

320. A man travelled 832 miles in 20 days : during the 
first 9 days he went 37 miles daily ; duiing the next 5 days, 
he went 41 miles daily. How many miles each day did he 
travel during the last 6 days ? 



. CHAPTER VII. 
GENERAL PROBLEMS AND PRINCIPLES. 

PROBLEMS FOUNDED UPON THE FOBEOOINQ RUXES. 

§ 30. a. The sum of two numbers, and one of those num- 
bers being given, to find the other number : Subtract the 
given number from the sum. 

Note. — Let the pupU Ulostrate by an example this and each sao- 
ceeding problem. 

h. The difference between two numbers and the larger 
number being given, to find the smaller number : Subtract 
the difference from the larger number, 

c. The difference between two numbers and the smaller 
number being given, to find the larger ; Add the smaller 
number and the difference together. 

d. The sum and the difference of two numbers being 
given, to find the two numbers : The difference added to 
the sum will give twice the larger number. 

Note. — Let the pupil illustrate and explain ; and show how the 
*ma]ler nmnber may be fomid. 

#. The product of two numbers, and one of those num* 
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bers being given, to find the other number : Divide the 
^product hy the given number. 

f. The dividend and quotient bemg given, to find the di- 
visor : Divide the dividend hy the quotient. 

g. The quotient and divisor being given, to find the divi- 
dend : Multiply the quotient and divisor together. 

Note. — Let the pupil he required to illustrate each of the above 
problemB. 

EXAMPLES. 

l.The sum of two numbers is one himdred and forty- 
seven millions, two himdred and eight thousand, eight hun- 
dred and sixty-six; one of the numbers is twenty-three 
milUons, seven himdred and eighty-five thousand, four hun* 
dred and thirty-two. What is the other number ? 

2. A gentleman dying bequeathed 387984 dollars to his 
two children : one obtamed 44836 dollars. What was the 
share of the other ? 

3. The difference between two numbers is 10144; the 
minuend is 69976. What is the subtrahend ? 

4. The difference between two numbers is 160110 ; the 
subtrahend is 729356. What is the minuend ? 

6. The sum of two numbers is 1809004332 ; their differ- 
ence is 266304310. What are the two numbers ? 

6. A product is 539902 ; one of its factors is 23. What 
is the other factor ? 

7. Divide the sum of the following numbers by 147 : 
31969217, 182681240, 456703100. 

8. A person was desirous of knowing the amount of 
money bequeathed to each of two children. He ascertained 
that together they had received 48465 dollars; and that 
one had received 20891 dollars more than the other. How 
much did each receive ? 
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9. The product of two numbers is 374671924092 ; one 
of the numbers is 302014. What is the other number ? 

10. A dividend is 4703598 ; the quotient is 13287. 
What is the divisor ? 

11. A divisor is 6503466; the quotient is 234. What 
is the dividend ? 

12. At a certain election the whole number of votes re- 
ceived by two opposing candidates was 8737 ; the success- 
ful candidate's majority was 375. How many votes did 
each receive ? 

13. If the distance between two planets is 239000000 
miles when they are on opposite sides of the sun, and 
49000000 miles when on the same side of the sun, how 
far is each from the sun, if we suppose their orbits perfectly 
circular ? 

14. In an orchard of 1813 trees, there are 37 rows. How 
many trees in each row ? 

15. A certain number of dollars is divided among 865 
persons, each person receiving 97 dollars. How many dol- 
lars was divided ? 

16. The construction of 13 miles of plank road cost 7433 4 
dollars. How much was that per mile ? 

17. In a field of maize there are 243 rows of 187 hills in 
each row. How many hills in all ? 

18. I have two casks of wine, which together contain 67 
gallons, and one contains 17 gallons more than the other. 
How many gallons does each contain ? 

19. Two persons starting from the same place find that 
when they travel in opposite directions they are at the elid 
of one hour 18 miles apai't, but when they travel in the 
same direction they are at the end of one hour only 4 iniles 
apart. How far does each go in one hour ? 

20. After taking 371 dollars from a certain sum of money. 
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I find 21 5 dollars remaiiuiig. How many dollars were 
there at first ? 

21. Two brothers being asked thdr ages, the elder said 
he was 59 years old, and that his brother was just 15 years 
younger. What was the age of the younger ? 

22. If I give 785 dollars for 157 barrels of apples, how 
much do I pay per barrel ? 

23. How many barrels of apples can I buy for 785 dol- 
lars, at 5 dollars per barrel ? 

24. In one cubic foot there are 1728 cubic inches. How 
many cubic feet are there in 174528 cubic inches ? 

25. In 101 cubic feet there are 174528 cubic mches. 
How many cubic inches m one foot ? 



PRINCIPLES EVOLVED FROM DIVISION. 

§ 31. We are now prepared to understand certain im- 
portant relations which divisor, dividend, and quotient bear 
to each other. 

TTie product of the divisor and quotient is always equal 
to the dividend. Hence, 

a. The divisor and the quotient may be interchanged ; 
that is, if the dividend be divided by the quotient, the result 
will be the divisor ; thus, 4 ) 36 ( 9 quot., 9)36(4 quot 

b. 1£ the divisor remain the same, multiplying the divi- 
dend by a given number has the effect to multiply the quo- 
tient by the same number ; thus, 36, the same dividend as 
above, multiplied by 2 and divided by the same divisor, 4, 
will give 18 for a quotient, or 2 times the quotient above. 

c. If the dividend remain the same, multiplying the divi- 
sor by any number has the effect to divide the quotient by 
the same number. Thus, retaining the dividend, 36, if we 

5* 
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multiply its divisor by 3, 3x4=12, the quotient is 3, or 
the same as 9-r3. 

d. 1£ the divisor and dividend be multiplied by the same 
number, there will be no change in the quotient; thus, 
36x3 divided by 4X3 will give 9 for the quotient, asbefore. 

StiU further : 

e. K the divisor remain the same, dividing the dividend 
by a given number has the efEect to divide the quotient by 
the same number; thus, 36 h- 3, or 12 divided by 4, will . 
give 9-7-3, or 3 for a quotient. 

/. If the dividend remain the same, dividing the divisor 
by any number has the effect to multiply the quotient by 
the same number ; thus, 4 -i- 2, or 2 is contained in 36, 9x2 
or 18 times. 

g. If dividend and divisor be divided by the same num- 
ber, the quotient wiD remain the same ; thus, 36 -h 2, or 18 
divided by 4-;- 2, or 2 will give 9 for a quotient as before. 



CHAPTER VIII. 

PBIME AlO) 00MP06ITE NUMBERS. 
FBDCE 17UMBEKS. 

^ 32. A oouposFTE NUMBER, § 24, is one which can be 
resolved into other factors beddes itself and units ; thus, 12 
is a composite number, because it may be resolved into 
2X3X2. 

A prime number is one that cannot be resolved into other 
factors besides itself and unity. Thus, 11 is a prime num- 
ber, because no two or more numbers, less than 11, and 
greater than 1, multiplied together, will produce 11. 
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Two numbers are said to be prime to each other when 
they have no common factor. Thus, 8 and 9 are prime to 
each other, although nmther is a prime number. 

The following are some of the prime numbers : 

463 
467 
479 
487 
491 
499 
503 
509 
521 
523 



1 


29 


71 


113 


173 


229 


281 


349 


409 


2 


31 


73 


127 


179 


233 


283 


353 


419 


3 


37 


79 


131 


181 


239 


293 


359 


421 


5 


41 


83 


137 


191 


241 


307 


367 


431 


7 


43 


89 


139 


193 


251 


311 


373 


433 


11 


47 


97 


149 


197 


257 


313 


379 


439 


13 


53 


101 


151 


199 


263 


317 


383 


443 


17 


59 


103 


167 


211 


269 


331 


389 


449 


19 


61 


107 


163 


223 


271 


337 


397 


457 


23 


67 


109 


167 


227 


277 


347 


401 


461 



§ 33. The pupil may be aided to determine whether a 
number is prime or not by remembering the following facts : 

1. K any number terminate with or an even* digit, the 
whole will be divisible by 2. 

2. K any number terminate with or 5, the whole will 
be divisible by 6. 

3. When the number expressed by the two right-hand 
figures is divisible by 4, the whole will be divisible by 4. 

4. When the number expressed by the three right-hand 
figures is divisible by 8, the whole will be divisible by 8. 

6. If the sum of the digits of any number be divisible by 
3 or 9, the whole number will be divisible by 3 or 9. 

IfoTE. — ^We see that any number formed by a auccestton of zeros 
placed at the right of 1, as 10, 100, 1000, Ac, will contain 9 a certam 
number of times and 1 over. If the numbers are formed by zeros 
placed at the right of 2, as 20, 200, 2000, <&&, 9 wiU be contained a 



* An even digit is one that can be exacUy divided b7 2;afl,2,4,6,8. Anodi 
digit is one tliat cannot be so diyided. 
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certain nnmber of times and 2 over. In numbers of the form of 80, 
300, 8000, <fe&, the remainders will be 8 ; and so on, for other similar 
kind of numbers. 

Now let us seek the remainder, when 2846 is divided by 9. The 
number 2846 is made up of 2000, 800, 40 and 6. 2000 will contain 
9 a certain number of times and 2 over ; 800 a certain number of 
times and 8 over ; 40 a certain number of times and 4 over. If then 
the sum of these remainders, together with the 6 units, will exactly 
divide by 9, the whole number is divisible by 9 ; that Lb, a numberi 
is divisible by 9 when the sum of its digits is divisible by 9. 

The same will be true of ^ since 8 is a divisor of 9 ; that is, a num- 
ber is divisible by 8 when the sum of its digits is divisible by 8. 

Fmd the prime factors of 868, 

We see at a glance that 868 is divisible by 
2. Again, that the quotient 434 is divisible 
by 2. Dividing the second quotient 217 by 
7,* we obtain the prime quotient 31. There- 
fore the prime factors of 868 are 2, 2, 7, 31 ; 
so that 2 X2X '7X31 = 868. 

EXAMPLES. 



2)868 

2)434 

7)217 

31 



1-8. What are the prime factors of 12 ? 14 ? 15 ? 16 ? 
18? 20? 22? 24? 

9-16. What are the prime factors of 25? 26 ? 27 ? 28 ? 
30? 32? 33? 34? 

17-24. What are the prime factors of 35 ? 36? 38? 39? 
40? 42? 44? 46? 

26-32. What are the prime factors of 46? 48? 49? 50? 
51 ? 52 ? 54 ? 55 ? 

33-41. Find the prime factors of 56 ; 57; 58; 60; 62; 
63; 64; 65; 66. 



* Having determined by inspection that a number is not divisible by 3, 3, 5, G^ 
^ <Mr 10, we must try the prime numbem in suooession, beginning with 7. 
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42-60. Find the prime factors of 68 ; 69 ; 70 ; 72 ; 86 ; 
87; 90; 96; 98. 

61-67. Find the prime factors of 102 ; 111 ; 119 ; 126 ; 
138; 146; 166. 

68-63. Find the prime factors of 164 ; 166; 178; 209; 
234; 269. 

64-69. Findthe prime factors of 309^; 366; Si 5; 404; 
473; 624. 

70-76. What are the prime factors of 984? of 1040? 
of 1368? of 1224? of 6584? of 78903 ? of 62148? 

77-83. What are the prime factors of .6918 ? of 76640? 
of 63142? of 78900? of 6432? of 97663 ? of 89706 ? 

84-90. Resolve into their prime factors the following 
numbers : 7498 ; 66234 ; 49760 ; 3333 ; 99939 ; 48766 ; 
92890. 

Greatest Common Divisor. 

§ 34. The nmnbers 12, 24, 48, 60, can each be divided 
by 2, 3, or 6 ; 2, 3, 6 are therefore common divisors of 
those ntimbers ; but 12 is the greatest number that will di< 
vide them all; therefore 12 is their greatest common di- 
visor. 

To show the principle of this, let us resolve the ahove*numbers into 
their prime factors : 

12 = 2X2X3; 24 = 2X2 X 8 X 2; 48 = 2 X 2 X 3 X 2 X 2; 
60 = 2X2X3X5. ,[ 

Now, evidentiy, each of these numbers may he divided by one ol 
its fiictors, or by the product of two or more of them. Thus each 
may be divided by 2 ; but this will be their least common divisor 
above unity.* So each may be divided by 2 X2. 

* When numbers are prime to each other, § 33, they haye no common diyisor 
than unity. 
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But the greatest cominon divisor must be the product of aU the fSoc^ 
tors common to all the numbers; thus, 2X2XS=12, the greatest 
common divisor. 

Take another example. What is the greatest common divisor 
of 492, 744, 906? 492=2X2X8X41; 744=2X2X8X2X81; 
906=3 X 2 X 161. The £Eu;tors common to all the numbers are 8 X 2 ; 
therefore 8X2=6 is their greatest common divisor. 



EXAMPLES. 

91-94. What is the greatest common divisor of 360 and 
2Y6 ? of 692 and 699 ? of 315 and 405 ? of 1825 and 2655 ? 

95-99. Find the greatest common divisor of 606 and 308 ; 
of 404 and 364; of 1112 and 616; of 808 and 128; of 
1518 and 924. 

100-103. Find the greatest common divisor of 492, 744, 
and 906 ; of 246, 372, and 522 ; of 1476, 2232, and 2718 ; 
of 738, 1116, and 1566. 

104-106. Find the greatest common divisor of 252, 380, 
454, and 600; of 756, 1140, 1362, and 1600; of 1764, 
2660, 8178, and 8600. 

107-109. Find the greatest common divisor of 632, 706, 
834, and 8834 ; of 1896, 2502, 2862, and 1640 ; of 3528, 
4424, 1942, and 5164. 

Hence we have the following 

RULE. 

Besolve each number into its prime facfcyra. The prodttct 
of all the factors common to all the numbers wiU he the 
greatest comw^m divisor. 

§ 35. There is another mode of determining the greatest 
common divisor. 
a. Any number that will exactly divide the less of two 
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numbers and their difference, will also divide the greater 
number. Suppose the two numbers to be 18 and 48. 6 
will divide the less number 18, and the difference 30 ; con- 
sequently it will divide 48. For the number of times the 
divisor is contained in the less number plus the number of 
times it is contained in the difference, must be the number 
of times it is contamed in the larger number. 

h. The same may be said of any nimiber that will exactly 
divide the less number and the difference between any num- 
ber of times the less numher and the greater number. Thus 
taking the nimiber above : 18, the less number, x2=B6 ; 
36 subtracted from 48 leaves 12 ; 6 will divide the remain- 
der 12, and the less number 18. Consequently it wiU di- 
^de the larger number 48. 

What is the greatest common divisor of 2Y6 and 360 ? 

276 ) 860 ( 1 



276 

84 ) 276 ( 8 
262 



24 ) 84 ( 8 
72 



12 ) 24 ( 3 

24 



The greatest divisor cannot ex- 
ceed the less number 276. But 
276 will not divide the other num- 
ber 360 without a remainder 84. 
Therefore 276 is not a common di- 
visor. 

Now the number that will ex- 
actly divide 84 and 276 (a) will 
also divide 860. We seek such a 
divisor. It cannot exceed 84. 
Trying 84, we find it will not di- 
vide 276 without a remamder, 24 ; 
84 is therefore not the greatest common divisor. 

Again, the number that will exactly divide 24 and 84 (6) will also 
divide 276. This divisor cannot exceed 24. But 24 will not divide 
84 without a remainder 12 ; 24 is therefore not the greatest common 
divisor. 

Lastly, the number that will exactly divide 12 and 24 will also 
divide 84 (5). Trying the less number 12, we find it exactly divides 
the other. Therefore 12 is the greatest common divisor of 276 
and 860. 
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Hence the following 

RULE. 

Divide the greater number by the less, then the less number 
by the remainder : thus continue to divide the last divisor by 
the last remainder, until there is no remainder. The last 
divisor will be the greatest comm/m divisor. 

Note. — If the greatest common divisor of more than two numbers 
be required, find first the greatest common diyisor of two of them, 
then of the divisor so found, and one of the remaining nombers, and 
soon. 

EZAMFLBS. 

110-llY. Find the greatest common divisor of 365 and, 
611 ; of 115 and 161 ; of 203 and 261 ; of 146 and 185 ; 
of 120 and 350 ; of 420 and 864 ; of 560 and Y68 ; of 936 
and llYO. 

118-121. Find the greatest common divisor of 806 and 
112Y ; of 1421 and 182Y ; of 1015 and 1296 ; of 888 and 
999. 

122-124. Fmd the greatest coinmon divisor of 346, 483, 
and 609 ; of 783, 435, and 655 ; of 2842, 8664, and 2030. 

125-127. Find the greatest common divisor of 1602, 1603, 
1604 ; of 311, 400, 510 ; of 823, 800, 672. 

128-130. Fmd the greatest common divisor of 185, 259, 
407 ; of 86, 430, 473 ; of 505, 707, 4343. 

131-132. What is the greatest common divisor of 2233, 
2030, 1827, 3045, 4060? of 3885, 5550, 6105? 



Least Commok Multiple. 

§ 36. The multiple of a number is a product of which such 
number is a factor. Thus, 4, 6, 8, are multiples of 2, 
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A common multiple of two or more numbers is a product 
of which all such numbers are factors. Thus, 48 is a com- 
mon multiple of 2, 3, 4, 6, 8. 

The least common multiple of two or more numbers is the 
least product of which all such nimabers are factors. Thus, 
while, as above, 48 is a common multiple of 2, 3, 4, 6, 8, 
because it can be exactly divided by each of those numbers, 
24 is their least common multiple, because it is the least 
number that can be so divided. 

Evidently a number or a series of numbers can have an 
Infinite number of multiples. 

The multiple of two numbers prime to each other, is their 
product. 

Find the least common multiple of 8, 16, 24. 

Let us resolve these numbers into their prime factors. 8=2 X2 X2 ; 
16=2X2X2X2; 24=2X2X2X8. The least common multiple of 
these numbers must contain cUl their prime factors cftice. We then 
note, first, all the factors of 8 : 2X2X2. Next, seeing that 16 has 
an additional factor, 2, and that* 24 has an additional factor, 8, we 
take the product of all these different factors :2X2X2X2X 3=48, 
which is the least common multiple of 8, 16, 24. We have then this 
rule, for finding the least common multiple of two or more numbers. 

Resolve each number into its prim£ factors. Multiply 
these factors together, using such as are common to two or 
more numbers but once. The product so found will he the 
least common multiple. 

Note. — ^If a factor be used more than once, though the result would 
be a multiple of the given numbers, yet it would not be the least 
common multiple. 

§ 37. It may be sometimes more convenient to adopt the 
following method. 

6 



62 PRIME AND COMPOSITE NUMBEBS. [CHAP. VHl 

Find the least common multiple of 10, 18, 21. 

2 ) 10, 18, 21 



8)5, 9, 21 
6, 8, 7 
2X8X6X8X7=630 



We divide first l^ the prime factor 2, 
since it will diyide two of the numbers 
without a remainder, and place the quo- 
tients 5 and 9 together with the undiyided 
number 21, in the line below. "We then 
divide by another prime number 3, for the 
same reason, and set the quotients, with the undivided number 5, 
Delow. There can be no further division since no two of the remain- 
ing numbers have a common divisor. The divisors multiplied into 
the quotients in the last line, will give the least common multiple 
required. 

NoTB. — ^The principle of this operation is the same as before. It. 
consists in finding the prime factors of a series of numbers and taking 
their product. Thus, 10=2X5; 18=2X3X3; 21=3X7. 2 being 
a common factor of 10 and 18, as in the above divisor, is used but 
once. One of the 8's being common to 9 and 21, is used but once 
as in the second division above. These multiplied into the 5, the re- 
maining 8 and the 7, will produce the result sought. Hence the 
foUowiog 

RULE. 

Write the numbers in a JumzontoU line; divide them by 
any prims numher which will divide two or w/ore of them 
without a remainder ; place the quotients with the undivided 
numhersy if any, for a second horizontal line ; proceed with 
this second line as with the first ; and so continue until there 
are no two numbers which can be exactly divided by the sams 
divisor. The continued product of the divisors, and of the 
numbers in the last horizontal line, mil give the least camman, 
multiple. 

133-138. What is the least common multiple of 12, 16, 
and 24 ? of 12, 15, and 24 ? of 11, 77, and 88 ? of 37 and 
41 ? of 24, 60, 46, 180 ? of 2, 4, 6, 8 ? 

139-143. What is the least common multiple of 3, 6, 
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7, 9 ? of 2, 3, 4, 6, 6, 7, 8, 9 ? of 7, 14, 16, 18, 24 ? of 1, 
2, 3, 4, 6, 6, 7, 8, 9, 11 ? of 12, 16, 16, 18, 20, 24? 

144-147. What is the least common multiple of 36, 40, 
45, 60, 72, 90 ? of 10, 20, 26, 50 ? of 5, 9, 16, 18, 36, 136, 
162? of 116, 184, 230,460? 

148-161. What is the least common multiple of 140, 168, 
210, 280, 420? of 3, 5, 7, 14, 35, 42? of 17, 19, 34, 38, 
209? of 11, 18, 26, 99, 100? 

162-166. What is the least common multiple of 8, 10, 12, 
13, 375? of 34, 76, 88, 99? of 2, 3, 6, 7, 11, 13, 17? of 
4, 6, 8, 10, 19 ? of 20, 21, 24, 48 ? 

Cancelation. 

§ 38. Suppose we are required to divide 36 tim^A 99 

by 63. As these numbers are composite, we have 

35X99 5X7X9X11 „ , ., ^_ x *i, x j. • 

— = — . Now we know (§ 31, ^.) that divi- 

63 7X9 

dend and divisor may be divided by the same number with- 
out altering their relation to each other ; in other words, 
without affecting the value of the quotient. We then divide 
the dividend and divisor of the preceding expression by 7 

Jl. /^ xl. 6X1X1X11 ^^ ^ 

and by 9 ; it becomes — =65. We may per- 
form this division by drawing a line through the common 

5 x5? X X 11 

factors, thus, — , and operating upon the re- 

5X11 
maining ones; the expression then becomes — - — =55. 

This rejecting of common factors is called cancelation. It 
18 a great saving of labor. 

When all the factors in either dividend or divisor are can- 
celed, write 1 in their placfe. 
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Divide the product 21 times 22 times 65 by 1001. 
21X22X66 _ 3X7X2X11X6X18 _ 8xyX2X>fx5Xl^ _80 

1001 "■ 7x11X13 ■" )fxycxyi i— 8^> 

or the process may he arranged thus : 

First canoel the factor *I in 1001 and in 21, wri- 3 2 5 

ting the other factors 148, and 8 below and above ^IxttX 09 

the respective numbers. Next cancel the 11 in J00j 

143 of the divisor and 11 of the dividend, writing ^4^ 

the other factors, 13 and 2, below and above the j^i 
respective numbers as before. Next, caacel the 
18 of the divisor and the 18 of the dividend, writing the other fiutor 

6 over the 65. The expression will then stand = — =80. 

EXAMPLES. 

157. Divide 2x3x8X5X7 by 2x4x16. 

158. A man had 34 filberts in each of 49 different piles. 
He was to distribute these among 1 boys and 7 girls. How 
many did each boy and girl receive ? 

159-160. 8 X 12 is how many times 8 ? how many times 
12? 

161-162. 4 X 72 is how many times 6 ? how many time» 
12? 

163-169. 72x48 is how many times 6? 8? 12? 16? 
24? 32? 48? 

170-172. What is the value of 86x100 divided by 
10 X 18 ? divided by 2 X 20 ? divided by 9 X 10 ? 

173-175. What is the value of 99x360x365 divided 
by 11 X 73 ? divided by 33 x 18 ? divided by 44 x 5 ? 

176-179. What is the value of 33 x77 divided by 121 ? 
divided by 21 ? divided by 7 ? divided by 8 ? 

180-183. What is the value of 36x42x52 divided by 
2X3X4? divided by 32x13? divided by 9X21? divided 
by 21x18? 
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184-187. What is the value of 12x11x10 divided by 
2x3x4? divided by3x5? divided by 3X11? divided 
by 4x5? 

188-190. What is the value of 9x40x100 divided by 
2X3X4X5? divided by 6X8X10? divided by 3 x 6 X 26 ? 



CHAPTER IX. 

FRACTIONS. 

§ 39. A FRACTION is a part* of a unit. If au apple be 
divided into 2 equal parts, each part will be (me-half of the 
apple; that is, 1-4-2, or J. If the apple be divided into 
3 equal parts, each part will be cme-third of the apple ; that 
is, 1-7-3, or i, &c. 

Suppose 3 apples are to be divided among 6 boys. Cut 
each apple into 5 equal parts or Jlfths, and give one part or 
fifth of each apple to each boy. He will then have one- 
fifth of three apples, or, what is the same thing, three-fifths 
of an apple : in figures, |. 

We see, Hken, that the number of parts into which a thing 
or a unit is divided, is expressed by the figure below the 
line, while the number of such parts as are taken or used is 
expressed by the figure above the line. 

The expression f may be read, one-fifth of three ; or 3 
divided by 6 ; or three-fifths. The latter is the usual mode. 

Read the following expressions: f, ^, ^, ^V ff, |f, 

T7U* ■J3T' TUl* TO"' 3 4 4 4 > fffH T* 

The number above the line is called the numerator: the 

* The term fraction is from a Latin word signifying to breaks msaning a broker 
partofaonit. 

6* 
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number below the line is called the denominator. These are 
also called the terms of the fraction. 

If the numerator and the denominator of a fraction be 
equal, the value of the fraction is unity : ^^=1. K an ap- 
ple be divided mto 12 equal parts, the 12 parts or twelfths 
will make the whole apple. 

If the nimierator be less than the denominator, the frac- 
tion is called a proper fraction ; as |, -^^ |^. 

If the numerator equal or exceed the denominator, the 
fraction is called an improper fraction ; as ^, ^, ^. 

When a whole number* and a fraction are connected, the 
expression is called a mixed number. Thus, 4^, 3-^, ^S^^fj-* 
are mixed numbers. The whole number is called the inte- 
gral part of the expression, and the fraction is called the 
fractional part. 

A fraction of a fraction is called a compound fraction 
Thus, i of I of f, f of |. of f of H' y of f of f of f, &c., 
are compound fractions. 

Any number may be made to assume the form of an im- 
proper fraction, by writing under it a imit for the denomi- 
nator. Thus, 2, 3, 4, 6, Y, &c., are the same as ^, f, ^, ^, 
}, <fec. 

Fractions sometimes occur, in which the numerator or 
denominator, or both, are themselves fractional; such ex- 
pressions are called complex fractions. 

Thus, -^, j-j, -^, ■--^, &c., are complex fractions. 

A fraction is said to be inverted when the numerator and 
denominator exchange places. Thus, the fractions f , |-, -j-, 
j^, ^, f, when inverted, become f, |, f, ^f-, f, J. 

These fractions are called Common or Vulgar Fractions, 

* A whole number is also called an InUger; thne, 5, 0, 24, 146, are intogen. 
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as distinguished from another kind, to be hereaifter treated, 
called Decimal Fractions. 

§ 40. It will be seen that Conamon Fractions are founded 
upon Division. The numerator is the dividend, the denom- 
inator is the divisor. The Jmction itself expresses the quo- 
tient, or the value of the quotient resulting from the division. 
Thus, divide 6 by 3 ; the quotient may be represented by 
1=2. Divide 3 by 6 ; the quotient f, three-sixths. 

From the relaticms of divisor, dividend, and quotient, as 
seen in § 31, we may readily infer the following 

PROPOSITIONS. 

I. That, multiplying the numerator by any numher is the 
same as multiplying the fraction by the sam^ numher, 

II. That, multiplying the denominator by any number is 
the same as dividing the fraction by the same number. 

III. That, multiplying both numerator and denominator 
by any number does not alter the value of the fraction, 

IV. That, dividing the numerator by any number is the 
same as dividing the fraction by the sam£ number. 

Y. That, dividing the denominator by any number is the 
same as multiplying the fraction by the same number. 

VI. That, dividing both numerator and denominator by 
the same number does not alter the value of the fraction. 

Reduction of Fractions. 

§ 41. Reduction is the process of changing the form of 
an expression without altering its value. Thus, the integer 
1 may be reduced to the fraction f ; the fraction ^ may 
be reduced to the integer 1. 

Suppose an apple be cut into 12 equal parts : 6 of those 
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parts are equal to one-half the apple ; that is, 1^=^. It 
will be seen that ^ is the result (rf the division of the nu- 
merator and denominator of ^, by 6. 

There is evidently the same relaticai between 1 divided 
into 2 parts, as there is between 6 divided into 12 parts. 
We may therefore find an equivalent value of a fraction, in 
lower terms, by dividing numerator and denominator by the 
same number. (§ 40, Prop. VI.) 

Hence to reduce a fraction to its lowest terms, Divide its 
numerator and denominator by their greatest common di- 
visor. 

Reduce ^|^ to its lowest terms. The greatest common 
divisor of 492 and Y44 is 12. § 34, 36. Dividing by 12, we 
have ^ for the answer. 

Note.— "We may freqnenily discover numbers, by inspection^ 
which will divide both nnmerator and denominator without a re- 
mainder. When this is the case, we need not resort to the rule for 
obtaining the greatest common divisor, until we have divided by 
tuch numbers. 

EXAMPLES. 

1-5. Reduce to their lowest terms |- ; f ; j^ ; ^ ; Jf . 
6-11. Reduce to their lowest terms ff ; ff ; j^ ; ^ 

TOT » ITU* 

12-16. Reduce to their lowest terms ^V » lUi * Hi 

17 2 . 275 
TTST » TTS' 

lY-20. Reduce to their lowest terms yfl^; H^ 
21-25. Reduce to theur lowest tems JJ| ; ||f ; fff 

315 . 1825 ■*• 

T05 » tttZ* 

26-30. Reduce to their lowest terms f^; f^; yViir 
HI; tVtV 

31-40. Reduce to then* lowest tenns ^yts* Hui 

1764 . 3178 . 884 . 1896 . 1640 . 3528 . 1942 . 58 2 6 
3660 f 35^0 » ^8 3 4 » ttWS » jfti » TTST » TftX » 15491 
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§ 42. To reduce an improper fraction to a whole or mixed 
number. 

Keduce -^ to a whole number. 

As there are four-fourths, |^, in a whole thing or unit, in 
•^ th^re will be as many whole things or units as 4, the 
denominator, is contained times in 12, the numerator, which 
is 3. Therefore -i^=3. 

Reduce ff to a mixed number. 

As there are }| in a whol^ one, there will be as many 
whole ones m ff as 13 is contained times in 95, which is 1, 
and 4 thirteenths over. Therefore xf='^A'* 

It will thus be seen that the division expressed by an im- 
proper fraction may be actually performed as m division 
proper. Hence this 

ItULE. 

Perform the division expressed by the fraction, 

EZAHPLES. 

41-60. Reduce to whole numbers the following fractions : 

55550 
6 

61-64. Reduce to mixed numbers |f ; -^ • SA ■ _»«. 



66-68. Reduce to a whole or mixed number ^^; 

§ 43. To reduce a whole or a mixed number to an im< 
poper fraction. 

Reduce 6 to fourths. In a unit there are 4 fourths. In 
5 there will be as many times 4 fourths as there are units ; 
that is, 6=6 X 4 fourths ='^. 
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Reduce 6f to fourths. 6=-^ as before ; to which, if 
the 3 fourths be added, the sum will be 23 fourths ; that is» 

The denominator of the required fraction being given, find 
the numerator by the following 

RULE. 

Multiply the whole number by the denominator of the 
fraction to which it is to be reduced. To the product add 
the numerator of the fractional part, if any, 

EXAMPLES. 

69-75. Reduce 9 to 4ths; 6ths; 6ths; Yths; 8ths; 
9ths; lOths. 

76-86. Reduce to improper fractions 4j ; 3|- ; ^f ; 8j ; 
n; 9f; 12|; 16f ; 24^; 36|i ; 19H|. 

87-96. Reduce to improper fractions 81f||^; 37f}; 
3ff}; m-^ 365|i; 1234|f ; 77^^; 84^,^; 763^; 

97-99. Reduce 484-^ to an improper fraction ; 376^ ; 
296U. 

§ 44. To reduce compound fractions to simple ones. 

Take the compound fractions |- of -f-. This expression is 

the same as \ taken f of a time, or f xf. f is evidently 

2x^: the expression then becomes 2 x^^xf; j^off isthe 

5 5 

same as ^^Z-^— (§ 40, Prop. II.), 2 times ^^= (Prop. 

I.) - — ^=5T« Thus, the numerators of the compound 
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fraction have been multiplied together and the denominators 
together. 

Reduce f of | of -^ of ^ to a simple fraction. 
Canceling the factors common to numerator and denomi- 
nator, the expression becomes 
3 
t f ^ \__ 3X^ 21_ 

5 4 
Hence the following 

RtJLE, 

First, cancel the factors common to the num^erators and 
denominators of the given fraction ; then multiply the re- 
maining numerators together for a new numerator, and the 
remaining denominators together for a new denommator, 

Note. — ^When a fraction is to be multiplied by a whole number, 
the whole number may be changed to an improper fraction by wri- 
ting 1 for its denominator ; thus, 4ssi. 

EXAMPLES. 

100-101. Reduce i of | ; y®g- of ^ to simple fractions. 

102-109. Reduce to their simplest forms the following 
fractions: f of fj ; | of | of ^; Jof|; f of J off; 
f offof f of|;f ofll; IJof f of H; ^ of f of ^< 

110-116. Simphfy the following : i of f of f of ^ ; | 
off off of if of 1^; iof^of J|; ^off of 4^; ^ of | 
of-J^f|; ioff of^off ; ^of^of ^ofif. 

llY-121. Simplifyfof^of f of^; ffof Jlof^f; 
f of ^ of II of 21; fof it of 14 of 19; * of ^ of if 
of 62. 
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§ 46. To reduce fractions to a common denominator. 
We know (Prop. III.) that the value of a fraction is not 
changed by multiplying its numerator and denominator by 
the same number. If, then, we mujtiply the numerator and 
denominator of each of a series of fractions by the product 
of the denominators of all the other fractions, we shall retain 
the values of the respective fractions, and at the same time 
they will have a common denominator. 

Beduce ^, f , and -^ to a conmiop denominator. 
The numerator of -J becomes 1 X 3 X '7=21 
The denominator of J " 2 X 3 X 7 =42 
Thq numerator of f " 5 X 2 X 7=70 
The denominator of I " 3x2x7=42 
The numerator of 4. " 4x2x3=24 
The denominator of f " 7x3X2=42 
The fractions, then, are f^, ^, f^. 
Hence the following 

BULB. 

Multiply each numerator hy all the deTiominators except its 
own for a new numerator, and all the denominators together 
for a common denominator. 

Note. — ^Mrked numbers must be reduced to improper fractions, 
compound fractions to their simplest form, and aU Ihe fractions to 
their lowest terms, before multiplying. 

EXAMPLES. 

122-129. Reduce to conimon denominators.^ and § ; | 
and|; f and^; f and ^; {^ and i^; ^ and^f; H 
and Hi Hand ^. 

130-136. Reduce to common denominators ^, i, and ^; 
J, j., and i ; |, f, and | ; f , f, and |-; y^, }f, and ^ ; 
if>H>andH;if,f andf. 
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1 3*7-1 39. Reduce to common denominators ^ of f, 4^, 
6|;f of J of5, 7^,51; f of f | of 4l | of 7^ 

§ 46. When the least common denominator is required. 

Find the least common denominator of ^^, ^, ^. The 
least common multiple of 12, 16, 24 (§ 36), is 48. It is 
evident that the denominator of each fraction is multiplied 
by a certain factor to produce this mtdtiple : that is, 12 by 
i; 16 by 3 ; 24 by 2. Now if the numerator of such frac- 
tion be midtiphed by the same factor, each fraction mU re- 
tain its value, ajid all will have ^ ponmion denominator ; thus, 
a* ii' ih Hence, the following 

RULE. 

JFind the least common multiple of the denominators for 
the least commxm denominator, 

F<yr each new numerator multiply the numerator of each 
fraction by that factor of the multiple, of which the denomi' 
nator ofsuchfraction is the other factor, 

EXAMPLES. 

140-146. Reduce to the least common denominator J, f , 
and f ; |, f, and f ; | and f ; f and f ; f , f , and f ; J, 
T^, and if ; f , |, and f . - 

147-155. Reduce to the least common denominator ^, 

^. H; i of f of A. -is. aiid A; H. ^.i: h^>U: 

*1 3 5 9 7 

> 4> J* ^» T^' TfO' 

166. Reduce J, ^, ^, ^, |^, i, \, ^ to equivalent fractions 

having a common denominator. 

t 
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Addition of Fractions. 

§ 47. In addition of whole numbers, we haye seen that 
units can only be added to units, tens to tens, <fec. 3 units 
and 4 tens will make neither 1 units nor 7 tens ; but 4 tens 
=40 units ; and 40 units+3 units=4d units. 

So in fractions, B fourths cannot be added to 4 sixths, for 
the result will be neither 7 fourths nor 7 sixths. But 3 
fourths =9 twelfths and 4 sixths =8 twelfths ; and 9 twelfths 
and 8 twelfthsr=l7 twelfths, or 1 and 5 twelfths; that 
is, T+|^=A+A=H=lA- Hence, for the addition of 
fractions, the following 

RULfi. 

jReduce the given fractions to a common denominator. Over 
this denominator place the sum of their numerators. 

'NoTK. — Seek the least common denominator of the fractions. If 
the result be an improper fraction, it must be reduced to a whole or 
mixed number. 

EXAMPLES, 

157-162. What is the sum of J, J, ^, and ^ ? of | and 
i? i A> ^? off, f, A? of i, J, I, ^? off, f, ti? 

163-168. What is the sum of f , f , f ? of I, H' H ^ ^^ 
il>H^M?of||,|f,^?of3V,iA?off |,/^? 

169-174. What is the sum of Ij, 2|, 3}? of 4^, 3 J, i ? 

ofhhh^'f off,|,|,i? of^7,TV,TFV? ofA,A,M? 

175-180. What is the sum of lOj, 12^, 15 J? of ^, ^, 

I? of H, il H? of f^, U> i? of I, I, I? of ^, 

181-186. Whatisthesumof 2|^,4J, 6|? of 2j, 4J^, 6J? 
of 3J, 6J, 6}? of 6i, 10^, 16,1^? of 8J, 6^, 9j? of 2J. 
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Subtraction op Fractions. 

§ 48. Subtract ^ from ^. This cannot be done, because 
the fractions have different denominators. If we reduce 
both to thirty 'ffths, \ becomes ^, and \ becomes ^ ; and 
^--^=^^. Hence, to subtract one fraction from an- 
other, the following 

RX7LE. 

Reduce the fractions to a common denomiruitor : over thds 
denominator ploux the difference of the numerators. 

EXAMPLES. 

187-1 96. Find the difference between \ and \ ; f and f ; 
|and^; f andf ; ^ and ^; J and ^; | and ^; | 
and ^ ; | and -^. 

196-203. Subtract \ from i ; \ from \ ; \ from \ ; i 
from f ; ^ from ^ ; ^ from ^ ; ^ from }^ ; ^ 
from ||§. 

204-209. i of f of f- j35= ; f-^ of Jf = ; ^ of 
f-|of 1= ; 3J-2J= ; J of f of |-i of f= ; 
*of|offof|-fof|off of|= . 

210-213. (3 + 4+5 +|)_(j+^+ 1+1)^ . (2J+3J 

+4i)-(2j+3i+4i)= ; (6|+7Taj,)-(4i+3^)= ; 

214-218. What is the value of (^+J)— (|+|) ? of 

(i+|)-^a+*)? of (A+,ir)-(TV+A)? of (A+^)- 
(iV+TV)?of(3J^+^)-(^+3fr)? 

219-222. What is the value of (2i+3i)-(lJ+2i) ? 
^ {H+5i)-(3i+4i)? of \i of «-A of ^? of 
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Multiplication of Fractions. 

§49. Multiply f by |. 

We know, § 44, that | multiplied by f , or f Xf, is the 
same as f of ^. Hence, for multiplication of fractions, we 
must use the same rule as for reducing compound fractions 
to simple ones. 

RULE. 

JF^irst, cancel the factors common to the numerators and 
denominators of the given fraction ; then multiply the re- 
mmning numerators together for a new numerator, and the 
remmning denominators together for a new denominator, 

EXAMPLES. 

223-233. Multiply^ by J ; i by i; J byf ; J by J; 

ibyH;|byf; ^ by H; A by ff; J by |f ; i|by 

l^;HbyAV 

234-240. Multiply together i, J, and i ; i, J, and ^ ; 

|, |, and f ; f, |, and ^; |, f, and ^^ ; J, |, and ^; 
|, ^, and |§. 

241-243. What is the product of f of | by ^ of f ? of 

^ of H by f of if? f of I by I of ^ of H? 

244-246. 3ix4^xA= ; 4^X3^= ; 3|x4|xJ= . 
247-249. Multiply together the fractions ^, |, |, | ; 

f h h -V- J H> ^h H^ 

260-254. Multiply together :j%,^, 4-; f by 4 ; 7 by J; 
7iby3j; le^byS. 

266. Multiply the sum of J, |, J, J, by the sum of J, J, 

hi- 
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256. Multiply the sum of ^ of |-, f of f bj the sum of 

iofiiofi. 

267. Multiply f of | of fof j\ by ^ of f of f 

258. Multiply the sum of 3, 3^, 3^, 3^, by the sum of 

2i, 3i, 4f 

Division of Fractions. 

§ 50. Divide ^ by f . First method. If the fractions be 
reduced to a common denominator, their numerators may 
be operated upon as if they were whole numbers. Thus, 
♦=H J i=lf' ^^^ If divided by |f is the same as 32 
divided by 36, or ff . 

Second method. ^ divided by 1 will give ^ for a quo- 
tient; divided by ^ (§ 31,/), will give 8 times as large a 
quotient as when divided by 1, or ^xf='^; divided by 
I (§ 31, c), will give one-fifth as large a quotient as when 
divided by -J, or ^x^-=^, the same result as found by 
the first method, we see that ia fact the dividend ^ has been 
multiplied by f ; that is, by the divisor with its terms in- 
verted. Hence, for dividing one fraction by another, the 
following 

RULE. 

Invert the terms of the divisor, and proceed as in multipU' 
cation. 

Note. — ^If either dividend or divisor be a whole number, make it 
an improper fraction by giving to it 1 for a denominator. 

EXAMPLES 

259-269. Divide^ by i; J by i; ^ by i ; J by A; 
A byxV; xVbyA; AbyA; f^yf ; f by^; f byf ; 
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270-274. DividefbyJ; |byA; ^hj^; ^hj^; 

275-278. Divide 4J by 17^; Jf by 10; J of f by 
^off; 3jof 2iby4j. 

279. Divide J by f off 

280. Divide the sum of f , f , |, f , by the sum of 1, -J, ^ 

hi 

281. Divide the sum of |, f , }, f , f , ^, H, ^, |J, ^, 
by the sum of 1, J, J, J, |, |, J, 3^, ^, ^, ^. 

282. Divide J of I off off by I of fof^- off. 
283-287. Divide the sum of 1, 1 J, 2f , 8j, by the sum 

of IJ, 2|^, 3 J ; the sum of J of f , ^ of f, by the sum of 
J-off foff;fofifof ffbyJoffoff;fofl|of 
Jbyf of |of 12; ^ of f of f of f by J of ^ of 8. 

Beciprocals. 

§ 51. The reciprocal of any number is found by dividing 
1 by the number. Thus, the reciprocals of 2, 3, 4, are 

I h f 

The reciprocal of a fraction, for example, of f is 1-r-f = 
1 Xf ==f. Hence, the reciprocal of a fraction is the frac- 
tion inverted. 

Operations in division may therefore be included under 
those of midtiplioation, by making the reciprocal of the di- 
visor the multiplier. 

BXAMPLES. 

288-295. What are the reciprocals of 7, 8, 9, 11, 18, 24, 
96, 108 ? 

296-303, What are the reciprocals of |, f , |, f , f , f , 

I. A? 
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304-309. What are the reciprocals of 1^, 2^, 3^, 6\, 9f , 
12^? 

310-313. What are the redprocals of | of f ? | of J? 
fofii?foff? 

314-318. Perform the following by using the reciprocala 
of the divisors : |-f-4; i^-r-f ; f^8; ^^-r-l ; 3^-i-2|.. 

MISCELLANEOUS EXAMPLES IK COMMON FRACTIONS. 

319-324. Reduce to their lowest terms fff; HfJ' 

TTef ' 16930 » TTJ » 21110* 

326-329. Reduce to mixed numbers fjf ; -^ ; ff ; 

2371 . J 01 

dot > ^ST^" 
330-334. Reduce to improper fractions 3 J ; 15fJ- ; 3^; 

. 335-339. Reduce to their simplest forms ^ of f of f ; 
fof|of§^; JofiofAof3; i^of f of JJof 3j; f of 
>V- of i of 100. 

340-344. Reduce ^, ^, |, to equivalent fractions having 
ft common denominator ; so i, ^, J, ^, ^ ; 3 J, |, |, ^ ; 

3"' i» T» It ' T» 7» TT» TT* 

346-346. What is the sum of i, J, J ? of f , |, f ? 

347. From a piece of cloth ^ and ^ of the whole was cut 
off. What part of the whole was thus taken away ? 

348-360. From j^ subtract ^ ; from ^ subtract -^ ; 
from J subtract ^, 

361. A tree 160 feet high had ^ broken off in a storm. 
What was the length broken off ? 

362. A. and B. together possess 1477 sheep, of which A. 
owns ^ and B. f . How many belong to each man ? 

863. A. owns A ^^ * ship, valued at 16422 dollars: he 
sells to B. f of his share. What is the value of what A. 
has left ; also, what is the value of B.'s part ? 
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364. A cotton-mill is sold for 30000 dollars, of which A. 
owns J of the whole, B. and C. each own J of J of the whok 
How many dollars does each one claim ? 

355. A. and B. have a melon, of which A. owns f and 
B. f : C. offers them one shilling, to partake equally with 
them of the melon, which was agreed to. How must the 
shilling be divided between A. and B. ? 

356. A farmer had i of his sheep in one field, |^ in a sec- 
ond field, and the residue, which was 7 7 9, in a third field. 
How many sheep had he in all ? 

357. If I divide 616 dollars between A., B., C, and D., 
by givmg A. J of the whole, B. -^ of the remainder, C. | 
of what then remained, and D. the balance, how much wiU 
each receive ? 

358. In Fahrenheit's thermometer there are 180 degrees 
between the boiling and freezing points ; in that of Reau- 
mur there are 80. What fraction of a degree in the latter 
expresses a degree of the former ? 

359. The receipts of Jenny Lmd's first concert m New 
York were 26000 dollars ; the expenses were 4000 dollars. 
Jenny received 1000 dollars as her regular nightly stipend, 
and ^ the net* proceeds in addition. How much did she 
receive ? 

360. Of the proceeds of her first concert Jenny Lind do- 
nated as foUows : to the Fire Department Fund j^ ; to the 
Musical Fund Society ^; Home for the Friendless ^g-; 
Society for Relief of Indigent Females y^^ ; Dramatic Fund 
Association ^ ; Home for Colored Aged Persons ^ ; Asy- 
lum for Destitute Females ^^ ; Orphan Asylum y^y ; Ro- 
man Catholic Orphan Asylum ^ ; Protestant do. ^ ; Old 
Ladies' Asylum,, the remainder, 500 dollars. How much 

* Net or neat means over and above expeneea. 
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did the generous singer give away? and how much did 
each society receive ? 

861. In the year 1860 there wera prohably 800000 bas- 
kets of peaches brought into New York city. If the popu- 
lation were 610000, what fraction will express how many 
baskets that was to each person ? 

362-363. . A journeyman's wages per week were 10 dol- 
lars : of that sum he spent \ for the 6 working days for 
meat. "What fraction will express the amount he spent each 
day ? If 10 dollars are 1000 cents, how many cents did he 
spend each day ? 

364. Paid 13*7 dollars for flour, at 6f dollars a barrel. 
How many barrels did I buy ? 

366. There were 37 bushels of potatoes in a cart : ^ of 
them were divided among 3 families of 4 persons each ; J 
of them among 2 families of 7 persons each ; J of them 
between 3 persons ; and the remainder among 18 persons. 
What part of a bushel had each person by the 1st division ? 
What part had each by the 2d ? what by the 3d ? what by 
the 4th? 

366. Two persons, A. and B., being 95 miles apart, travel 
towards each other, both starting at the same time. They 
meet at the end of 6 hours, when they discover that A, 
travelled 1^ miles more than B. each hour. How many 
nules did each go ? 

367. A boy, after losing A of his kite string, added 30 
feet, and then found that it was just |- of the original length. 
What was the length at first ? 

368. A person commencing business with a certain capi- 
tal, found at the end of the first year that he had increased 
it J, but at the end of the next year, having been unfortu- 
nate in business, his capital amounted to 3000 dollars, which 
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was ^ of what he had at the end of the first year. What 
was the capital he commenced with ? 

369. A. owns J of f of |- of a ship ; B. owns J of ^ of | 
of the whole ; C. owns i of f of f of the whole ; D. owns 
the remainder. How much 'does A.'s part exceed i of the 
whole ? How much does B.'s part fall short of i of the 
whole ? How much does C.'s part fall short of i of the 
whole ? How much does D.'s part exceed i of the whole ? 

370. Divide 88 dollars as follows : to A. give 1 dollar 
more than J of the whole ; to B. give 10 dollars more than 
J of the remainder ; to C. give 14 dollars more than \ of 
the second remainder ; and to D. the balance. What is 
each one's part ? 



CHAPTER X. 



DECIMAL FRACTIONS. 



§ 52. Suppose 1 to be divided into 10 equal parts ; each 
one of these parts is 1 tenth, or ^^ ; two parts are 2 tenths, 
or ^, &c. Now, if each tenth be divided into ten equal 
parts, each of these subdivisions will be a hundredth ; that 
is, A-^-¥-=TVxA=Tk- So ^^J^=,^x^ = 

Such fractioijs as the above, which decrease or increase 
only in a tenfold ratio, are called Decimal* Fractions, So 
that Decimal Fractions must always have denominators of 
the following form : 10, 100, 1000, 10000, &c. 

In treating of whole numbers, we saw (§ 6) that the suc- 
cessive orders of units had a tenfold increase from right to 

* Dedmal, tnm a LaUn word signifyiDg Un, 
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left, or decrease from left to right. This being ti-ue, alsoj 
of decimals, they may be written down and operated upon 
as if they were whole nmnbers ; that is, their denomina- 
tors may be omitted. The only care necessary is to distin- 
guish the dedmal from the integer by a separatrix or point. 
Thus, seven and 3 tenths is written 7*3 ; six and 9 hun- 
dredths is written 6*09. 

The Jirst place at the right of the decimal pomt is tenths; 
the second place is hundredths ; the third place, thousandths ; 
the fourth place, ten-thousandths ; thejifth place, hundred- 
thousandths : the sixth place, millianths, &o., aa in the fol- 
lowing 

TABLE. 




In notation, where a decimal place does not require a digit, 
must be written. Thus, 3 hundredths is written 0*03, the 
naught showing that no tenths are to be expressed ; 7 thou- 
sandths is written 0"00'7, the naughts showing that no tenths 
and no hundreds are to be expressed, <fec. We also write 
a naught at the left of the decimg-l pomt when there are no 
units. The naught is thus necessary to keep the decimal 
digit m its proper place. 

Every naught prefixed to a decimal carries it one place 
further to the right, and thus decreases its value 10 times. 
Thu3, 0-1=:;^; 0-01=;i^; 0-001=^^, <fec. 

Kaughts annexed to a decimal do no^alter its valuer »■ nee 
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they multiply its numerator and denominator by the same 
number. Thus, 0-1=^; 0-10=:^^; 0'100=:^^^. 

§53. To express decimals in figures. 

Write the decimal as a whole number. Prefix as many 
naughts as are necessarr/ to maJce the decimal plaices equal 
to the number of naughts of the denominator. Be careful 
to place the point at the left of the number. 

For example : Express in figures three himdred and fifty- 
seven millionths, I write first the 357. There are 6 naughts 
in 1000000^^5 ( i666o66 )« ^ *^®° j^re^ to the 3 decimal 
places already written, 3 naughts, 0*000357. 

EXAMPLES. 

1-9. How many. decimal places in i hundredth? in 1 
thousandth ? in 1 millionth ? in 1 ten- thousandth ? in 1 hun- 
dred-thousandth ? in 1 billionth ? in 1 ten-millionth ? in 1 
hundred-millionth ? in 1 ten-billionth ? 

10-19. Write 37 thousandths ; 3 hundredths ; 48 mil- 
lionAhs ; 95 hundred-millionths ; 490 hundred-thousandths ; 
1240 ten-miUionths ; 10000004 hundred-millionths ; 96 bil- 
lionths ; 9301 hundred-millionths ; 27101 millionths. 

20-27. Write eight hundred and four thousand ten-mil- 
lionths ; seven million and four hundred millionths ; seven- 
ty-four million and eighty-one billionths ; eight hundred and 
ninety-six thousand hundred-millionths ; four thousand and 
seven hundred-thousandths ; eight hundred million and four 
thousand ten-billionths ; sixty billions and seventy-four trU- 
lionths; eight hundred billions and ninety nine ten-bU- 
lionths. 

Note. — ^The teacher will exercise the pupils in similar uumbenk 
until they can write them with rapidity and accuracy. 



§ 54.] DECIMAL FRACTIONS. 85 

28-3'7. Express decimsdly the following fractions : ^^ ; 
loOo ' 1 6 » loooOo » 1000 0" » looooOO > 10000000 » 

12 . 1365 

lOooooOO ' TooooO* 
38-50. Express the following decimally : |^=8^=8-4: 

• 4 . 813. 418 . 4189 . 467 4 . 8961 . 7 4 61 . S 4 ft 8 aP . 
To » Too » 10 » 10 » Too » 1000 » TTToTnF » 1 » 

■ loO » looOOOO ' TTF^HF 5 loooO > lOOboo • 

Note. — Perform the diyiaion indicated by the fraction. 

§ 54. To read decimal^ expressed in figures. 
Bead the figures as if they were whole numbers, and add 
the name of the right-hand decimxd place. 

Thus, 0-'7 is read seven tenths ; 0*06 i read six hun* 
dredths ; 0*004 is read four th<msandths ; 0*10'70004 is read 
one million, seventy thousand and four ten-miUionths, 

JNoTB.— If the pupil numerate, beginning at the left, thus, ** teDthfl,* 
** hundredths," *" thousandths,'' <&c, till he reach the last figure, he 
will ascertain the name of the right-hand decimal place. 

EXAMPLES. 

61-78. Read the following expressions i 

0-8 O-IOSYS 3-0017 g'^ iVoVo^o 

0-90 0-0001007 4-90018 ^jUh 

0-407 0-1000012 6-000001 ^jl^ 

0-001 0-6760912 49-100007 ^^nrohrnm 

0-6945 0-80700176 86-0010007 36-21|- 

0-87601 0-80000001 44-62000016 48-4081J 

0-00076 0-901010101 0-1001000100 9-10000101|J 
An expression made up of an integer and a decimal is 
called a mdxed number; as, 26*41. 

8 
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DECIMAL FBAOnONS. 



[OHAP. 



Addition of Dkoimals. 

^ 55. Add 7-8, 9*04, 78*005, 801-7604. 

We anrange the nmnbers bo that tentha 
yp31 stand under tenths, hundredths under 
hundredths, &c^ as units stand under units, 
tens under tens, <ba We then add as in 
whole numbers. As many figures must evi- 
dently be pointed off on the right of the sum 
for decimals, as are equal to the greatest 
number of decimal places in any of the num- 
bers added. 




8 9 6*6064 



Hence, for the Addition of Decimals, the following 

BULB. 

I, Place the numbers to he added so that the figures occu- 
pying the same decimal 'ph/ce shall Jhll in the sams column. 
Add as in whole numbers, 

n. From the right of the sum, point off for decimals as 
many figures as equal the greatest number of decimal places 
in any one of the given numbers, 

NoTB. — ^If the numbers are properly set down, the decimal point 
in the sum will fall directly under those m the numbers added. 



EXAAIFLES. 

79-81. Add 0-123, 0*012, 0*676, and 0*0046 ; 6*14146, 
0*23236, 0*34346, and 0*46466 ; 0*617, 9128, 76436, and 
476280. 

82-87. What is the sum of 0*3456, 0*3466, 0*3646, 
0*3564 ? of 0*3646, of 0*3654, 0*4366 ? of 0*4365, 0*4536, 
0-4663 ? of 0*4636, 0*4653, 0*6346, 0*5364 ? of 0*6346, 
0*6354, 0*6435, 0*6453 ? of 0*6534, 0*6543, 0*8765, 0*9876 ? 

88-93. What is the sum of 1-284, 6*0045, 10034? of 
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00036, 0-01701, 0^4005? of 37-38, 365-1, 63 36, 67-1 ? of 
ioOOOl, 19-001, 48-5, 3-47 ? of 12-2001, 21*012, 212-1, 
12211 ? of 401-104, 365, 390*91, 1000-1 ? 

94-98. What is the sum of 256-7,366-07, 17*071, 3-366? 
of 0-1924, 0-4501, 0*7512, 0*78301, 000019 ? of 884-12, 
100-001, 303-044, 6*398, 48*485? of 971*914, 87*372, 
647*006, 633*014, 384*009 ? of 203*146, 207*37, 0*017, 
0*099, 0*083 ? 

99-103. What is the sum of 12078*5, 60075*8, 6-085, 
66*07, 301-38? of 44-369, 27*036, 64*027, 125-126? of 
105-317, 206-004, 6*001, 0*009, 0*478 ? of 17*286, 3704, 
1076, 1710*1, 0*03467 ? of 34689*14, 40067-82, 6078-65, 
47083-9, 34-567 ? 

^ 56. Subtraction of Decimals. 

BULE. 

Place the numbers as in addition of decimals, svhtract as 
in whole numbers. Point off in the result as in addition of 



01 
0-000001 



Subtract 0*000001 from 01. 

In examples of this kind naughts may be sup- 
posed to be annexed to the minuend, which 
(§ 40, Prop. III.) does not change the value of 0-099999 
the decimal. 

EXAMPLES. *- 

104-110. From 898*7604 subtract 47-9631 ; 701-0001 
87-2896 ; 04972 ; 1-0001 ; 897*6796 ; 2-461. 

111-116. From 92581*31 subtract 8461*1 ; 94-0009, 
0-696816; 82000; 0-000036; 41-498. 

117, From 3 millions and 1 millionth subtratet 1 tenth. 
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118. From 96 billions, 2 thousand and 1, subtract 84 tea 
millionths. 

119. From 82 millions 3 hundred, subtract 1 and 9 hun- 
dred-thousandths. 

120-122. From 345-345 subtract 54*123 ; from 1246-3478 
subtract 340-0122; from 3456*12347846 subtract 4Y9- 
100345. 

123-125. Subtract 99*9 from 1023*4; 0*13047 from 
0*4785 ; 0*00675 from 0*11232. 

126-129. Subtract 10*9807 from 219*307; 365*366 
from 4017*37 ; 301*627 from 505*0005 ; 404*3737 from 
'900*1301. 

Multiplication op Decimals. 

§ 57. A tenth taken once must give 1 tenth for a product ; 
if taken only one-tenth of a time, the product will be one- 
tenth of a tenth, or one-hundredth ; that is, tV^ A^xirr' 
or decimally expressed, 0*1 X 01 =0*01. This is evidently 
true, since if the tenth part of any thing be divided into 10 
equal parts, each subdivision will be a hundredth part of 
the whole. So ^ of r^=Ti^> and so on. 

Multiply 0*136 by 0*78. If we supply the denominators 
of these decimals, which denominators are always under- 
stood, we shall have 0*136=t\^ > 0'18:=^^, 

Hence, multiplying^ ^^ by ^^, we find 

t\^ X T'^=mm =:Aftm=0*10608. 
From which we see that the number of decimal places in 
Ihe product, always denoted by the number of naughts in 
the denominator which is understood, is equal to the num- 
ber of decimal places in both factors. Hence we have this 
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BULB. 

Mvltiply as in whole numbers. From the right of the 
product point off as many figures for decimals as there are 
decimal places in both the factors. If there be not enough 
figures in the product, prefix naughts. 

Multiply 0-125 by 0-37. Q.I25 

In this example, the multiplicand has 3 deci- 0'37 

mal places, and the multiplier 2. Therefore the 875 

product must have five places. And since there 375 

are but 4 figures in the product, we prefix 1 0*04625 
naught before placing the decimal point. 

EXAMPLES. 

130-138. Multiply 943-078 by 8 ; by 12 ; by 14 ; by 28; 
by 39 ; by 121 ; by 696 ; by 1240 ; by 67932. 

139-147. Multiply 270-4601 by 2*1; 7*09; 6*003; 
92*804 ; 0-073 ; 0-2946 ; 0*94820 ; 0765921 ; 1023*6921. 

148-154. Multiply 0*49801 by 36-296; 492*12; 37*009; 
6-219786; 0-000006; 0-0000009; 0*000000008. 

155-163. Multiply 0*00074 by 0*19 ; 0*028 ; 0*0036 ; 
0*00048; 0*000096; 0*0000084; 0*00000097; 3648*1; 
8936*0004. 

§ 58. A decimal number may be multiplied by 10, 100, 
1000, &c., by removing the decimal pomt as many places 
to the right as there are naughts in the multiplier. If the 
number do not contain so many figures, annex naughts. 

EXAMPLES. 

164. Multiply 82*146 by 10. 

165. Multiply 76*92 by 1000. 

166-171. Multiply 4610*4 by 10; 100; 1000; 10000; 
100000; 1000000. 

8* 
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172-179. Multiply 0-47692 by 10; 100; 1000; 10000; 
100000; 1000000; 10000000 ; 100000000. 

180-187. Multiply 3-7 by 10 ; 100; 1000; 10000; 
100000; 1000000; 10000000; 100000000. 



Division op Dbcimals. 

§ 59. In multiplication of decimals, we know that the 
number of decimal places in the product is equal to the sum 
of those in both the factors. Now, since the product di- 
vided by one of the factors must produce the other factor 
or quotient, it follows that in division the decimal places of 
the dividend must be equal to the number of places in both 
divisor and quotient. Hence, the number of decimal places 
in the quotient must equal the excess of those in the divi- 
dend over those in the divisor. 

Divide 5-81224 by 6-432. 

Dividing 581224 by 5432, we find 107 for the quotient. 
Since 5 figures of the dividend, and only 3 figures of the 
divisor are decimals, it follows that two figures of the quo- 
tient 107 must be decimals, so that 1*07 is the quotient 
sought. Hence the following 

RULE. 

Divide as in whole numbers ; point off as many decimal 
places in the quotient as those in the dividend exceed those 
in the divisor ; if there are not as many, supply the defi- 
ciency by prefixing naughts. 

Note. — Division of Decimals may be explained as follows : 

Suppose dividend and divisor to be whole nmnbers, the quotient 

will be a whole number. If the dividend be divided by 10, that is, 

if it contain one decimal, the quotient (§ 81, e) will be divided by 

I U ; that is, it will contain one decimal ; and generally cu many tinU» 



11-8) 0123428 (0-01046 
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542 

472 
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as the diyidend is divided by 10 will the quotient be bo divided. 
Bat if the divisor also be divided by 10, the qnotient just obtained 
will be multiplied by 10 (% 31, f), and in general <u many times aa 
the divisor is divided by 10, so many times will the quotient be mul- 
tiplied by 10 ; that is, for every decimal place in the divisor one de- 
cimal place in the quotient must be cancelled. 

It is thus seen that in the effect upon the quotient, each decimal 
place in the divisor cancels a decimal place in the dividend, and thilt 
the excess of decimal places in the dividend over those in the divi- 
sor, that is, the number of uncancelled lO^s by which it is divided, 
must be expressed by the same number of decimal places in the 
quotient. 

Divide 0*123428 by 11-8. 

In this example, the divi- 
dend contains 6 decimal 
places, and the divisor but 1 ; 
the quotient must, therefore, 
contain 5. As there are but 
4 figures in the quotient, sup- 
ply the deficiency by prefix- 
ing a naught before placing the decimal point. 

EXAMPLES. 

188-192. Divide Y'll by 3*1 ; 24*06 by 8*02; 67*2336 
by 6*003 ; 96*9'7662 by 37-2987 ; 2146*0793288 by 37*84. 

193-198. Divide 3-810688 by 1*12 ; 0-109896 by 0*241 ; 
1*12264566 by 1*0012 ; 001764144 by 0*0018 ; 007056545 
by 0*0073 ; 0*1411309 by 0*00365. 

§ 60. When there are not as many decimal places in the 
dividend as in the divisor, naughts may be annexed (§ 40, 
Prop. III.) to the dividend. When the number o£ decimal 
places is the same in dividend and divisor, the quotient wiU 
be a whole number. Thus, ^^-^=1=8 ; that is, 0*6-4- 
0*2=3. 



708 
708 
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EXAMPLES. 

199-205. Divide 0*7 by O'OY ; 0-25 by 0-0005 ; 0-26 by 
0-00005; 0-125 by 0-000005 ; 122-418 by 3-4005 ; 244-431 
by 1-2345; 365' 2 by 9-13. 

206-213. Divide 234-31 by 0-4967 ; by 0-28160 ; by 
2-00076 ; by 7-892165 ; by 22-872003 ; by 41-9866432 ; 
b^ 221-762980 ; by 3-4076321. 

214-226. Divide 827640-32167 by 8*2 ; by 9-03 ; by 
11-416; by 327-0489; by 7260-19876 ; by 9831-00014; 
by 63-222219; by 92*4234767; by 38*91765890; by 
21814-26 ; by 8*4 ; by 9-701. 

Note. — ^The aimexiDg of naughts to the dividend is obviously to 
reduce dividend and divisor to a common denominator. 

Where the decimal places of the divisor are fewer than 
those of the dividend, naughts are always supposed to be 
annexedtothedivisor; thus,0*8215-T-0-5=0-8215-r0*5000. 
Of course, then, if the dividend contain the divisor, the first 
figure of the quotient will be a whole number. 

§ 61. When there is still a remainder, we may continue to 
annex naughts to it and to divide, until a sufficiently accurate 
result is obtained. The sign + annexed to the quotient shows 
that it is larger than is written. 

Note. — ^The pupil will remember that every naught annexed to a 
remainder adds another decimal place to the dividend. 

EXAMPLES. 

226. Divide 0-8216 by 0-6. 

227-231. Divide 4-1175 by 0-5 ; by 25 ; by 35 ; by 45 ; 
by 66. 

232-238. Divide 20 by 0*003 ; 37*4 by 4-5 ; 7-85 by 
8-48 ; 0-478 by 068 ; 0-9009 by 0-4051 ; 68-283 by 9-22 ; 
846-6601 ; by 37-87. 
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$ 62. To divide a decimal by 10, 100, 1000, Ac. 

Tk-^-¥'=TkxVir=TTJW; that is, 0-01 -rO-l=0'001. 
Hence the following 

BULB. 

Remove the decimal point as many places to the left of 
there are naughts in the divisor : when there are not figuru 
enough in the dividend prefix naughts. 

EXAMPLES. 

239-242. Divide 41497-6 by 10; by 100; by 1000; 
by 10000. 

248-24*7. Divide 6Y-4 by 10 ; by 100 ; 1000 ; 10000 ; 
100000. 

248-263. Divide 0*341 by 10 ; 100 ; 1000 ; 10000 ; 
100000; 1000000. 

PROMISOXTOUS EXAMPLES IN DECIMALS. 

254. Bought 4 loads of wood : the first contained O'OY 
cords, the second contained 1'03 cords, the third contamed 
0*945 cords, the fourth contained 1*005 cords. "What did 
the four loads measure in decimals ? 

255. In the month of May the amount of ram was 3*16 
inches, in June it was 4*05 inches, in July it was 2*97 
inches, and in August it was 3*03 inches. How much rain 
fell during these four months ? 

266. During three successive days the mean* range of 

• If the ram of a aeries of unequal quantitieB be divided by the number of qnan- 
liflea, the quotient Is oalled the mean or average of theee qnanttties, slnoe it will, 
when repeated as msny times as there are unequal quanUties, Just equal their sum. 
Thus, the average of 2, 4, e, 8, and 10 (5 quantities), is (2 + 4+0 + 8 + 10)+* 
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the barometer was 29*04 inches, 29*51 inches, and 29*73 
inohes respectively. What is the sum of these heights ? 

267. In 1844, the whole number of school districts of 
New York was 10990, and the whole number of children 
in said districts, between the ages of 6 and 16 years, was 
696548. What was the average* number for each district 7 

258. In New York, the total number of volumes in the 
11018 school-district libraries was 1145250. What was the 
average number for each hbrary ? 

259. In one mile there are 1760 yards, and in one rod 
there are 5^=5*5 yards. How many rods in one mile ? 

260. If light passes 191515 miles in a second, how many 
seconds will it require to pass from the sun to the earth, a 
distance of 95500000 miles ? 

261. If a cubic mch of pure water weigh 252*458 grains 
avourdupois, of which 7000 make one pound, what is the 
weight of the Imperial or English gallon, which contains 
277*274 cubic inches ? 

262. If one Imperial gallon contain 277*274 cubic inches, 
how many cubic inches in 8 gallons or one bushel, and how 
many cubic feet of 1728 inches each ? 

263. If one cubic inch of pure water weigh 252*458 grains 
avourdupois, how many grains will 1728 cubic inches, or 
one cubic foot, weigh, and how many pounds of 7000 grains 
each? 

264. If at each stroke of the piston-rod of a locomotive 
engine a distance of 13*25 feet is passed over, how many 
strokes must be made m passing a distance of 93 miles ? 

265. In one mile there are 5280 feet, and in one rod 
there are 16*5 feet. How many rods in one mile ? 

266. How many feet in circimiference must a wheel be 

* See Bote on preceding page. 
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SO as to roll oyer just 100 times in going a distance of one 
mile? 

267-269. If the circumference of the forward wheel of 
a carriage is 15'26 feet, and the circumference of the hind 
wheel 17'76 feet, then in a journey of 10 miles, how many 
times will ea^h revolve? and how many more times will 
the one revolve than the other ? 

270. If 37*03 acres of land cost 2000 dollars, how much 
was it per acre ? 

271-274. K I purchase 43-25 acres of land at 65-6 dol- 
lars per acre, and sell 31*25 acres for 2500 dollars, then how 
much did I give for the whole ? How much did I receive 
per acre for what I sold ? How much more did I receive 
for what I sold than the whole cost me ? and how many 
acres remained unsold ? 

275. From a cistern containing 3000 gallons, ^3*5 bar- 
rels, of 31*6 gallons each, are drawn off. How many gal- 
lons remain ? 



Reduction of Common Fractions to Decimals. 

§ 63. Reduce f to a decimal. 

We cannot divide 3 by 8 ; but reducmg the 3 to tenths, 
that is, multiplying it by 10, we have 3=30 tenths, which 
divided by 8 ^ves 3 tenths for a quotient. But there are 
6 tenths remamder. Reducing these to hundredths, we have 
60 hundredths, which divided by 8 gives 7 hundredths foi 
a quotient. But there are 4 hundredths remaining. Re- 
ducing these to thcmsandths, we have 40 thousandths, ^hich 
divided by 8 gives 5 thousandths for a quotient. 

Thus, 1 = 3 tenths + 7 hundredths -|- 5 thousandth* 
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=0*375. Hence, to reduce a common fraction to a deci- 
mal, we have this 

RULE. 

Perform the division expressed hy the fraction, annexing 
as many naughts to the numerator as are necessary to pro- 
duce a sufficiently exact quotient. In the quotient point off 
as many decimal places as there have been naughts annexed. 

Note. — ^After haying annexed one 0, if the diyidend will XK)t coik- 
tain the diyisor, write in the quotient, and so on. 

EXAMPLES. 

276-297. Reduce to their equivalent decimal fractions 
the following common fractions : ^ ; \; \) \; A » f 5 f » 

fjl; f:|; f; A;H; H; H; tl; H; M; «; 

t^\ -air- 

298-329. Reduce to decunals the following : | ; f ; f ; 

3. 3.4. 4. 4. 4. 5. 5.6. 5. 6. ^_A . 6 . 

Tir»TF»T» ir»TT> TS > T > 8"'^»TT» TT»T3"»TT» 
I* TI> TW> TT* rs:'' TS* TT» A» TT' TT » H» if 5 
3T » "ST » TJJ * TS1[' 

330-333. What is the decimal value of | of f ? of J of 
T§rofy\? off of^dividedhyf of|? of f of f diminish- 
ed hy foff? 

334-336. Fmd the decimal value of 6+^9.+|+s +^ ; 

offxAxfxtxA; of (HA)xf. 

337. A man received 7^ of a dollar at one time, 3i dol- 
lars at another, and 5^ of a dollar at another. How much 
did he receive in all ? 

It -will he seen, as in some of the preceding examples, that the 
figures of the quotient are repeated: ^ giving 0333, i&a, and \ 
giving 01428671428, <fec. ; { giving 01666, <fec ; j\ giving 008838, 4so, 
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These are called repeating decimals. The figures that are repeat- 
ed are called the repetendy and are distinguished by a dot placed over 
the first and last ; as 0-883, AcssO-S ; 0-14285'71428, <fec.=0-i42867 ; 
0*08338, Ac.=0-083 ; Ac. 

When decimal figures precede the lepetend they are called the 
^niUpart of the decimal Thus, in 0*08338, Ac, -\rhich 'r the decimal 
Talue of y'^, 008 is the finite part 

Reduction of Decimals to Common Fractions. 

§ 64. Change O'SYS to a common fraction. 

O'STSrrTVoir^f • Hence, to reduce a decimal to a com- 
mon fraction, the following 



Erase the decimal point ; supply the decimal denommo' 
tor, and redtice the fraction to its lowest terms, 

EXAMPLES. 

338-351. Reduce to their equivalent common fractions 
the following dechnals : 0-5; 0-15; 0*25; 0*3 76 ; 0-225; 
0-436; 0-675; 0*486; 0-656; 0-0025; 0-00376; 
0-000225 ; 0-1001 ; 0-36984. 

362-357. Reduce to decimals the following : 0*0982 ; 
0-00764; 0-00026; 0-6006 ; 0-0125; 0-01250506. 

§ 66. To reduce repeating decimals to common fractions. 

i=0-llll, Aa ; ^»^=:0-01010101, Aa ; ^^=0-001001001001, Aa ; 

1=0*3383, Ac ; ^=0*08030308, Ac. ; ^=0'008003008003, Ac ; 

|s=:0*6666, Ac Hence we see that the numerator of the fraction 
is the repeating decimal (omitting the useless naught or naughts at 
the left), while the denominator of the fraction is as many 9's as there 
»re figures in the repetend: 0*0909, Ac.=^ ; 0-i4286'7=JJ|ff} ; 

1-1666, Ae =3*16=3-1|=8+ j|^=3*i. Hence this 

9 
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RULE. 

Make the repetend the numerator, and as many d^s as there 
ore figures in the repetend the denominator, of the required 
Jraction. 

Note. — If there be a finite part to the decmia], write the whole 
dedmal as a complex £raction (as aboye), and reduce it to a limple 
fractioa 

EXAMPLES. 

358-370. Reduce to common fractions tlie following re- 
peating decimals : 0*3 ; 0-3466 ; 0*4356 ; 0*6543 ; 0*1 ; 

12 ; 0083=^ ; 0-06 ; 0-243 ; 0-0142867 ; O'b I 

0-012345679 ; 0-123321. 

371-385. Reduce to common fractions the following: 
0-123466 ; 0-0714285 ; 0-03671428 ; 0-027 ; 0-123 ; 
0-32i; 0-36; 0*68; 0-0398; 0-6346; 0-6634; 0-6643? 
0-6634; 0-72; 0-54. 

Federal Money. 

§ 66. Federal Money is the currency of the United States. 
This currency is expressed decimally. Its unit takes the 
name of dollar ; its tenth is the dime ; its hundredth is the 
eent; its thousandth is the miU. Thus, 2-346 expresses 
(§ 62) 2 units, 3 tenths, 4 hundredths, and 6 thousandth^ 
or 2 and 346 thousandths. Now writing the symbol, $,* 
before the sum, thus, $2-345, it becomes at once 2 dollars 

* This symbol probably reprawnts a U placed upon an S to denote the caneney 
of the U. S. (United StateiO. It must always be written before nmnben ezpresB- 
ing dollarB ; and before nnmbera expressing parts of a dollar, nnless these are de* 
noted by tbo sign ets. placed after them. 
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3 dimes, 4 cents, 5 mills ; or 2 dollars, 34 cents, 5 mills. 
The dime is always read as cents. There is another denom- 
ination of this currency, answering to 'the ten, called the 
eagle. This is read as dollars. Thus, $23 expresses 2 eagles 
and 3 dollars, but it is read 23 dollars. $84*6923 is read 
84 dollars, 69 cents, 2 mills, and 3 tenths of a mill. 
The following is the table of Federal Money : 

10 mills* (marked m.) make one cent, marked ct. 
10 cents . . '* " dime, " d. 

10 dimes . . " " dollar, " $. 
10 dollars . . " " eagle, " E. 

The coins of the United States are the double-eagle, eagle, 
half-eagle, quarter-eagle, dollar, made of gold ; the dollar, 
half-dollar, quarter-dollar, dime, half-dime, and three cent 
piece, made of silver ; the cent and half cent, made of copper. 

The mill is not coined. 

Note. — ^The gold for coinage is not pure, but consists of |f of pure 
gold, -^^ of silver, and -^^ of copper ; or, as usually expressed, 22 carats 
of gold, 1 of silver, and 1 of copper. A carat is -^^ part of the whole. 
The standard for silver is 1489 of pure silver to 179 of pure cop- 
per ; which, in carats, is 21 ^^^ of silver, and 2y^^ of copper. 

The copper coins are of pure copper. The three cent piece is | sil- 
ver and i copper. 

By an act of Congress, approved January 18, 1887, the gold and 
saver coin must consist of ^js=^ pure metal, and TVTrff=A 
alloy. The alloy for silver must consist of pure copper, and the aUoy 
for gold, of copper and silver, provided that the silver does not ex- 
ceed one-half of the whole alloy. 

The weight of the Eagle was fixed at 258 grains ; the weight of 
the Dollar at 412^ grains ; that of the Cent at 168 grains. 



• The woid mill is from th© I^tin m%ll«t meaning a thousand ; cent from the 
Latin centum^ meaning a hundred ; dime is flrom the French word disnie, fsumt 
ing ten. 
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EXAMPLES. 

386-392. Read the following : $7*84 ; $92-06 ; 1672-123 ; 
$8961-006; $4180-9673; $901*001; $3-^3. 

393-401. Read the following: $682; $7-448; $9-02; 
$3-01; $4-07; $6-93; $48-761; $217-001; $36*987. 

402-408. Express in figures thirty-seven cents ; forty- 
four cents, three mills ; six dollars, two cents ; four dollars, 
eight mills ; nine dollars, twenty cents, six mills ; five thou- 
sand dollars, eight cents, nine mills ; one million dollars, on^ 
and one-half cents. 

Note. — ^Write the half-cent always as 6 mills. 

409-412. Write 37^ cts. ; 2 dolls. 12^ ct«. ; 4 dolls. 
62j cts. ; 5 dolls, 87^ cts. 

§ 67. From the table it is seen that a number expressing 
dollars will express cents by annexing two naughts to it, and 
will express mills by annexing three naughts ; thus 3 dolls, 
become 300 cts. and 3000 mills. 

So cents become mills by annexing one naught; thus, 
7 cts. = 70 mills. 

Reversely, mills become cents by cuttmg off a naught 
from the right; and become dollars by cutting off three 
naughts ; thus, 8000 mills =800 cts. =8 dolis. 

Cents become dollars by cutting off two naughts from 
the right ; thus, 700 cts. =7 dolls. 

Note. — It is obvious that this reduction of dollars to cents or milLi 
is simply the multiplication of the sum expressing dollars by 100 or 
1000 ; and that the reduction of cents or mills to dollars is simply 
the dLvision of the sum given by 100 or 1000. 

EXAMPLES. 

413-419. Reduce first to cents, then to mills, the follow- 
ing sums : $8 ; $894 ; $620 ; $34 ; $936273 ; $841904 ; 
$123456. 
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420-426. Reduce the following sums to mills : 83 cts. ; 
91cts.; 4cts. ; 378cts.; 1234 cts.; 9100 cts. ; 875618 cts. 

427-441. Reduce to dollars the following sums : 841 cts. ; 
928 cts.; 4670 cts.; 12986 cts.; 4810 mills; 1234 m. ; 
4968 cts. ; 321946 m. ; 135792 cts. ; 9800 m. ; 9800 cts. ; 
8918762 m.; 4987621 cts. ; 3076009 cts. ; 4876543 m. 

442-450. Reduce to cents the following sums : 8940 m. ; 
92801 m. ; 1234567 m. ; 18107; 183*96; 1487-80; 
19654-21; 113498*20; |482'31. 

451-456. Reduce to mills the following sums : $0*83 ; 
$98-436 ; $2-076 ; $281296 ; $4812-37 ; $69874-983. 



PROMISCUOUS EXAMPLES IN FEDERAL MONET. 

§ 68. The rules that apply to operations in Decimals 
apply without change to operations in Federal Money, 

457. Bought a box of raisins for $1*75, a bushel of ap- 
ples for $0-375, a cheese for $3-175, a barrel of sugar for 
$15-50. What did the whole amount to ? 

458. A farmer receives $15-375 for a cow, $75 for a horse, 
$3-125 for some potatoes, $5*55 for some poultry. How 
much did he receive in all ? 

459. A person bought some velvet for $3 333, some 
broadcloth for $18*75, some silk for $12*50, some cotton 
cloth for $5*405, a shawl for $12*25, some carpeting for 
$30*05. What did the whole amount to ? 

460. A person borrowed $213*375, of which he has paid 
$107*18. How much does he still owe ? 

461. Bought a cow for $13*25, paid $6*875. How much 
remains impaid ? 

462. What will 185 pounds of coffee cost, at $0*138 per 
pound ? 

9* 
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463. Bought 8'376 cords of wood, at $2-50 per cord. 
What did it cost ? 

464. What will 121*5 gallons of molasses come to, at 41 
cents per gallon ? 

465. The length of the Erie Canal is 364 miles, and 
it cost $7143790. What was the average expense per 
inile? 

466. The Crooked Lake Canal is 8 miles long, and cost 
$166777. How much is this per mile ? 

467. In 1842, the whole number of children taught in the 
district schools of the State of New York was 508901 ; 
the whole amount disbursed for common schools was 
$1155419*90. How much was that per scholar? 

468. The salary of the President of the United States is 
$25000. How much is that each day ? 

469. In one rod there are 16*5 feet. How many rods in 
3573 feet ? 

470. Bought a farm of 137 acres for $5324. How much 
was that per acre ? 

471. If 35 miles of railroad cost $400000, how much waa 
the average cost per mile ? 

472. A farmer sells his butter for $0*21 per pound, re- 
ceiving $1613*22. How many pounds did he sell ? 

473. The butter made from the milk of 53 cows, during 
the summer, having been sold for $0*20 per pound, brought 
$1579*40. How many pounds were sold, and what was the 
avei:age produce of each cow ? 

474. In a dairy of 46 cows, suppose each averages 2*5 
galloi^s of milk daily, and that each gallon produces 1*1 
pounds of cheese, how many pounds will be thus made in 
5*7 months of 30 days each, and what will the whole bring 
at 15 cents per pound ? 
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475. A farmer sold as follows : 

16127 pounds of cheese, at 6*75 cents per pound. 



400 " " 


butter, " 16 " " 


2400 " " 


pork, " 5 " ** 


63 bushels " 


wheat, " 126 " ' 


73 " " 


barley, " 50 " '* 


231 " « 


com, " 60 " ' 


262 •' " 


oats, « 30 « '^ 



bushel 



What did the whole amount to ? 

476. In 1845, the revenue or interest from the School 
Fund of the State of New York was 186828-96. During 
the same year there were employed 7147 teachers. If the 
above sum were equally divided among those teachers, what 
would each one receive ? 

477. A compositor worked nine months, and during that 
time set up at the rate of 7000 m's per day. How many 
thousand m's did he set up, reckoning 25 working days to 
the month? and how much did he receive at 16 cents per 
1000 m's? 

478. A man, in balancing his family accounts for one year, 
found his expenses as follows : for January, 198-41 ; for 
February, $81-33 ; for March, $102-28 ; for April, $125*26 ; 
for May, $74-38 ; for June, $73*47 ; for July, $65-98 ; for 
August, $87-21; for September, $70*34; for October, 
$122-08; for November, $79*68; for December, $62*77. 
His salary was $1060 per annum. What had he left at the 
end of the year ? 

479. A butcher, a shoemaker, and a tailor gave orders 
on each other in the way of their business, and at the end 
of a year settled accounts. The butcher's bill against the 
tailor was $61-84 ; against the shoemaker, $39*44. The 
shoemaker's bill against the butcher was $24*30 ; against 
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the tailor, $19' 15. The tailor's bill against the buteher was 
$42'0'7; against the shoemaker, $39*39. Who received 
balances in cash ? 

480. Bought 116 feet of pine wood, at 14-60 per cord of 
128 feet. How much did I pay for the load ? 

481. I bought 19 baskets of coal, at 12 J cents per bush- 
el ;* If cords of wood, at $8 per cord ; 3 tons hard coal, ai 
$6*50 per ton ; and paid 91 cts. for sawing and splitting the 
wood. How much did I pay for my fuel ? 

482. Mr. Holden's expenses for February were as fol- 
lows : for the table $28*28 ; for sundries $45*83 ; for cloth- 
ing $32*73 ; oil $0*68; rent $14*50; wages $6*50. How 
much in all ? 

483. A man takes 50 dollars to pay his grocer's bill, 
which is as follows : 38 doz. eggs, at 12^ cts. a dozen ; 34 
pounds of white sugar, at 11 cts. a pound; 42 pounds of 
brown sugar, at 1 cts. a pound ; 27 pounds codfish, at 3^ 
cts. a pound; 3 brooms, at 18 cts. a piece ; 7 gallons ale, 
at 25 cts. a gallon ; 40 pounds butter, at 18 cts. a pound ; 2 
galls, molasses, at 40 cts. a gal. ; ^ gross matches, at 62^ cts. 
a gross. How much change must the man receive ? 

484. The largest gold coin known is the dobraon of Por- 
tugal, of the value of $32*706. How many double-eagles 
are there in 75 dobraons ? 

486. A piece of silk is two-thirds as wide as a piece of 
mousseline-de-lain. It requires 10 yards of the latter for a 
dress. The mousseline is 87J cts. a yard, and the silk 62j. 
What is the difference in price betweeen two dresses of equal 
fulness, one of the silk and the other of the mousseline ? 

486. The receipts from United States customs for the year 
1847-8 were $41757071 ; and from lands, &c., $3679680. 

* Eaeb basket oontalns 3 buBheili. 
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The expenditures for the same time were for the army 
$27280163 ; navy, |9406737 ; civil and miscellaneous, 
$65 86070. What was the excess of receipts over expen- 
ditures ? 

487. Receipt the following bill for its true amount. 
Hbnsy Phelps To Aabon Mundik; Dr. 

To 75 yds. Brussels carpeting, at |1^2 per yard ; 
** 63 skeins silk, at 2i cts. a skein ; 
" 1 piece cotton, 81 yds., at 11 cts. a yard ; 
** 1 HousseHne dress, 10 yds., at 92 cts. yd. ; 
** 1 box hooks and eyes, at $2'S0 ; 
" 1 Piano cover, $7-12i ; Table do., $3-26. 

488. Receipt the following bill for its true amount. 

John Cox To Phil. Bsadt, Dr. 

To 1 sup. broadcloth coat, $22 ; 
** 1 vest, |5'87 ; 1 pair pants, $8*60 ; 
** Overcoat, $26 ; 6 pairs gloves, at $0*33 per pair ; 
** Suspenders, $0*60 ; 4 pairs of drawers, $088 per pair ; 
** 1 doz. shirts, $1*87 each ; 18 prs. socks, at $0*22 per pair. 

489. What was the amount of my butcher's bill ? The 
items were as follow : 

10 pounds beef, at 14 eta per pound ; 6 pairs of fowls, average 2^ 
pounds each, at 18 ots. per pound; kit mackerel, 25 pounds, at 5^ 
cts. a pound; 88 pounds sausages, at 11 cts. a pound; fore-quarter 
lamb, 7 pounds, at 8 cts. a pound ; 1 bushel of potatoes, 75 cts. ; 30 
pounds lard, at 10 cts. a pound. 

490. How many volumes of good books, averaging 50 
cts. a volume, could a man purchase with the sum he would 
spend for rum (two glasses a day, at 3 cts. a glass), during 
30 years of his life, allowmg 366 days to the year? 

491. If a man spend 9 cts. a day for cigars, how much 
will he spend during a life of 70 years, in that worse than 
useless indulgence ? 
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492. Bought 28^ barrels of beef for $285, and sold them 
at a profit of |1'78 per barrel. How much did I sell 
them for ? 

§69. To find the value of articles estimated by the 100 
or 1000. 
What is the value of 9426 bricks, at 13-25 per 1000 ? 



Sapposing the price to be $8*25 for each brick, we 



9426 
8-25 



4*7125 
18850 
282*75 

80681-25 



multiply the price per brick by the number of bricks ; 
that is, 18*25 by 9425 ; or, what is the same thing, 
9425 by 8*25, the number of dollars, since this is more 
convenient. 

The product 80681-25 is evidently 1000 times too 
great. We therefore divide it by 1000 (§ 62), by re- 
moving the dechnal 8 places to the left. The true 
result, then, is $80*68125. Had the bricks been $8*25 per 100, the 
. decimal should have been removed two places to the left Henoe 
this 

RULE. 

Multiply the number of articles by the number expressing 
the price per 100 or 1000. From the right of the product 
point off two figures when the articles are estimated hy the 100, 
or three figures when they are estima.ted hy the 1000. 

Note. — ^The decimal figures pointed off by this rule are in additum 
to those which are pointed off by the usual rule for multiplication 
of decimals. 

EXAMPLES. 

493. What is the value of 1300 feet of hemlock boards, 
At $5-60 per 1000? 

494. What is the value of 675 feet of clear pine stuflf, at 
125 per 1000 ? 

495. What is the value of 11035 feet of timber, at $2*25 
per 100 ? 
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496. What is the value of 90422 bricks, at $3*75 per 
1000? 

497. What must be paid for laymg 876 bricks, at |3-26 
per 1000 ? 

498. What cost 1689216 laths, at 8 cts. per 100? 

499. A man carted 575 loads of bricks, each load con- 
taming 1800 bricks. What cost the whole, at $8*25 per 
1000? 

500. What must be paid for planing 4976280 feet of 
boards, at 42 cts. per 1000 feet? 



An abridged method for operations in Federax Monet, 
by the aid of aliqtiot parts. (See § 116.) 

§ 70. What cost 704 yards of cloth, at 12^ cts. per yard ? 

The question may be answered in the usual way by multiplying 
'704 by 0*125, the cost of one yard in dollars. But there is a eJiorter 
method. 

If the price of the doth had been 1 dollar a yard, the 704 yards 
would haye cost 704 dollars. But 12^ cts. is } of a dollar ; conse- 
quently, the 704 yards must cost Ip^ dollars=|88. 

At 12i cts. a yard, how many yards of doth can be bought 
for $88 1 

This question might be answered in the usual way by dividing 88 
by 0*125. But as 12^ cts. is } of a dollar, 1 dollar would buy as 
many yards as } is contained times in 1 ; that is, l-7-}==8, and 88 
dollars would buy 88 times as many yards ; that is, 88-i-i=:704, the 
number of yards. Hence this 

RULE. 

As the amditUms of the question require divisum or mul' 
tiplicatim, divide or mtiltiply by the JracHonal part of the 
dollar which the price expresses. 
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TABLE 
Of fractloDal parts of a dollar, called aliqmt or exact parta. 



cts. • 


ets. • 


eta. • 


eta. • 


6=^. 


16f= J. 


33J= I. 


62J=f. 


6}=iV- 


18f=A. 


m= I ' 


66f=f. 


H=^- 


20 = J. 


60 = f 


76 .=f 


10 =rV- 


26 = l 


66}=A. 


83J=f 


12i= i. 


31i=TV 


68i=^. 


871=5. 



H'oTB. — 12i eta. would, by the table, be ) of a dollar; |l'12i 
would be I ; |2-31i would be $aj ; l^'ZS would be $-V-, &C 

EXAMPLES. 

601-614. What would 678 baskets of peaches cost, at 
12i cts. a basket ? at 16f cts. ? at 18| cts. ? at 20 cts. ? at 
25 cts. ? at 31i cts. ? at 33j cts. ? at 37J cts. ? at 60 cts. ? 
at 62j cts. ? at 66^ cts. ? at 76 cts. ? at 83j cts. ? at 87 J- 
cts. ? 

616-621. What would 840 yards of cloth cost, at one 
shilling. New York currency (12 J cts.), per yard ? at 3 shil- 
lings ? at 4 ? at 6 ? at 6 ? at 7 ? at 2 ? 

Note. — It would be more simple and more consistent that all ac- 
counts in the United States should be kept in Federal Money. Yet 
in most of the States the old colonial denominations of shillings and 
pence are more or less used. The unit of these denominations is not 
of the same yalue in all the States ; thus, in New York, 1 8hillLng= 
12i cts. ; in New England=16| cts. The reason of this is, that at the 
time of the adoption of Federal Money in 1Y86, the paper currency 
of the several colonies had depreciated in value. A colonial pound 
or shilling was not worth so much as a sterling (English) pound or 
shilling. But this depreciation being unequal in the severaLcoloniesi 
their shillings and pence varied in value. This variation continues 
to this day. 

622-627. At one shilling, N. E. currency (16f cts.), per 
pound, how mvaj pounds of butter can be bought for $0 ? 
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for $12? for $54? for $926? for ^217 dolls.? for 98127 
dolls. ? 

628-638. How many pecks of apples will $37 buy, at 
fourpence-ha'penny, N. E. currency (6^ cts.), a peck ? at 
ninepence (12^ cts.) a peck? at one shilling a peck? at 
sixpence (8^ cts.) a peek ? at 4 and 6 pence a peck ? at 2 
and 6 pence ? at 3 and 6 pence ? at 6 and 6 pence ? at 3 
shillings ? at 4 shillings ? at 6 shillings ? 

539-549. How many brushes will $50 purchase at a six- 
pence, New York currency (6 J cts.), a piece ? at a shilling 
a piece ? at 18 pence (18| cts.) a piece ? at 2 shillings ? at 
2 and 6 pence ? at 3 shillings ? at 3 and 6 pence ? aK 4 shil- 
lings? at 5? ate? at 7? 

650-562. For 666 dollars, how many yards of warp^tmg 
can I buy, at 3*7 J cts. per yard ? at 50 cts. ? at ^6^ cts. ? 
at 68} cts. ? at 62} cts. ? at 66f cts. ? at 76 ctb. ? at 83} 
cts. ? at $112} ? at $1-26 ? at $1*33} ? at $150 ? at $1*62} ? 

663-676. What will 98 yards of carpeting cost, at 87} 
cts.peryard?at$l-05?at$l-06}? at$108}? at$l-12}? 
at $1-16}? at $1-25? at $1-33}? at $1-62}? at $1*37}? 
at $1-66J ? at $1-50 ? at $1*87} ? 



CHAPTER XI. 

DENOMINATE NUMBERS. 

§ 71. We have thus far treated of abstract numbers ; 
that is, of numbers as simple imits, or as parts of a umt. 
We shall, in the present chapter, treat of denominate num- 
bers, or numbers having reference to particular things. 

(§1) 

10 
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KoTB. — ^Federal Money, when conaidered as units, tenths, hun- 
dredths, Ac, has an abstract character ; when considered as dollari^ 
eents, and mills, has a denominate character. 

In multiplication, the multiplicand being repeated a certain num- 
ber of times, or a certain fraction of a time when the multiplier is a 
fraction, it follows that the multiplier, considered as a multiplier, 
must always be regarded as an abstract number. And since the 
product is a repetition of the multiplicand, it must be like the mul> 
tiplicand ; that is, if the multiplicand Is an abstract^ number, the 
product must be an abstract number ; if the multiplicand is a de- 
nominate number, the product must be a denominate number of the 
same kind. 

In division, when the quotient shows how many times the diyisor 
is contained in the dividend, or what fraction of a time when the di- 
visor is greater than the dividend, it follows that the quotient joaust 
be regarded as an abstract number, and that the divisor and divi- 
dend must be alike. 

When, however, the process of division is rather the di- 
viding of a dividend into as many equal parts as are indi- 
cated by the divisor, the quotient expressing the units in one 
of those parts is of the same kind as the dividend, while 
the divisor is to be regarded as an abstract number. See 
Example, § 91. 

The following are the most important tables of weights 
and measures, (&c., and must be thoroughly learned by the 
pupil. 

§ 72. English ob Sterling Monef. 

4 farthings (gr. or^r.) make 1 penny, d, 
12 pence " 1 shilling, s, 

20 shillings " 1 pound, £ 

Note 1. — Farthings are often expressed as fractions of a penny 
Thus, l/ar.=id: ; 3/ar.=|<i; 8/ar.=}d: 
Ko^n 2. — The pound sterling was originally a bank note ; but the 
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note has fallen into disuse ; and a gold coin, called a wvereiffn, of 
the value of |4*84, supplies its place. 

NoTB 8. — ^The symbol £ is used because it is the first letter of the 
Latin word librot which sigiufies a pound ; «. stands for tolidiMy which 
sigmfies a shilling ; d, for denariu9t a penny ; q. for quadran»y a quarter 

The stroke/ often written between shillings and pence is a corrup- 
tion of the long/. 

§73. Tboy Weight. 

24 grains (^r.) make 1 pennyweight, pwt, 
20 pennyweights " 1 ounce, oz. 

12 ounces '' 1 pound, Ih, 

KoTE 1. — The original of all weights used in England was a grain of 
wheat, gathered out of the middle of the ear ; 82 of these, well dried, 
were to make one pennyweight. But at a later period, it was 
thought sufficient to divide the same pennyweight into 24 equal 
parts, stiU called grains, being the least weight now in common use. 

Coins, precious metals, jewels, and liquors, are weighed by Troy 
weight. 

NoTB 2. — ^This scale of weights is said to have been borrowed from 
Trtyyes in France — Whence its name. Some, however, contend that the 
name has reference to the monkish title given to London of Trey 
Navant, 

§ 74. Apothecabixb' Weight. 

20 grains {pr,) make 1 scruple, 3 

3 scruples " 1 dram, 3 

8 drains " 1 ounce, 5 

12 ounces " 1 pound, ^ 

NoTK.— -This weight, as its name would imply, is used in weighing 
medicines in «Tn%ll quantities, as for prescriptions. But drugs and 
medicines in gross are bought and sold by Avoirdupois Weight. The 
pound and ounce Apothecariei^ Weight are the same as in Ttoy 
Wei^t 
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§ 76. Avoirdupois Weight. 

16 drams (dr.) make 1 omice, oz. 

16 omices " 1 pomid, lb. 

25 pomids ^ " 1 quarter, qr, 

4 quarters " 1 hundred weight, cwt 
20 hundred weight *< 1 ton, T. 

Note 1. — ^By this weight are weighed all things of a coarse or 
drossy nature, as bread, butter, cheese, flesh, groceries, and some 
liquids ; all metala, except gold and silver. 

Note 2. — Formerly 28 pounds were estimated as 1 qr., 112 pounds 
1 ewt., and 2240 lbs, 1 ton. These weights are still used for cheap 
and heayy articles, such as iron, coal, plaster, Ac , 

NoTB 8. — The pound Ayoirdupois contains 7000 grains Troy, while 
the Troy pound contains only 5*760 grains. 

§76. Long Measure. 

12 inches (in.) make 1 foot, ft, 

3 feet *' 1 yard, yd. 

5 J yards " 1 rod, perch, or pole, rrf. 
40 rods " 1 furlong, /ur. 

8 furlongs '' 1 mile, nU. 

8 miles ** I league, L. 

69 J miles, nearly, " 1 degree, deff. or •. 

Note 1. — 4 inches make 1 hand ; 9 inches, 1 span ; 18 inches, 1 ca- 
bit ; 6 feet, 1 fiEithom ; 8 feet, 1 pace. ^ 

Note 2. — ^The inch is subdivided sometimes into tenths ; sometimes 
into halves, quarters, eighths, sixteenths; and sometimes into 
twelfths, called lines or primes. 

None 8. — A nautical or geographical mile is ^ of a degree of the 
earth's circumference. And since one degree is 69| statute or legal 

miles, we have 1 nautical mile equal to 1|^1'1527 statute miles 
=60861 feet 
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A knotf in nautical language, is a division of the log-line of -^ 
of a nautical mile. A half-minute glass is used in connection with 
the log, by obserying how many knots of the log-line are run, while 
the sand is running from the glass. As half a minute is y|^ of an 
hour, it follows that the number of knots thus run will be the num- 
ber of miles the ship is making hourly. Hence, it is frequently said 
that a ship was running at the rate of a certain number of knots, by 
which is meant the number of nautical miles she was making hourly. 
Tn this sense, knot is used for a nautical mile. 

NoTX 4. — The standard length of the yard in the United States, 
from which all other measures of length are derived, is the same as 
that of the Imperial yard of Great Britain. This yard is deduced 
from that of a pendulum which vibrates once in a second in vacuum 
at the level of the sea at London. Such a pendulum is found to be 
8918929 inches. 

Note 6. — ^The French government derive their linear unit of meas- 
ure from one quarter of the circumference of a great circle of the 
earth passing through the poles. Having determined by actual sur- 
veys the length of that portion of a quarter circle, which is comprised 
between the parallels of Dunkirk and Barcelona, they deducefi the 
length of the entire quarter from the equator to the pole and took 
one ten-millionth part of it for a metre. This method gave for the 
French metre 39'8'70'79 English or United States inches, equal 3*2809 
feet, nearly. 





§^ 


^7. Cloth Meahubb 


• 




2} 


inches {in.) 


make 1 nail. 




na. 


4 


nails 


" 1 quarter of a 


yard, 


qr. 


3 


quarters 


" 1 Ell Flemish, 




E.Fl 


4 


qiiarters 


" 1 yard, 




yd. 


4 


qr. H in. 


« 1 EU Scotch, 




KS. 


5 


quarters 


" 1 Ell English, 




E.B. 


6 


quarters 


« 1 Ell French, 
10* 




E.Fr 
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§ 78. Square Measube. 



square inches {sq. in.) make 1 square foot, 
" 1 square yard, 



144 

9 square feet 
30^ square yards 
40 square rods 
4 roods 
640 acres 



sq.ft. 

sq. yd. 
1 square rod or pole, P. 
1 rood, R. 

1 acre, A. 

1 square mile, M. 



1 fbo^l2 inches. 



Note 1. — This measure is used for measuring snr&ces: such as 
boards, glass, pavements, plastering, flooring, painting, and any kind 
of materiel or work where length and breadth only are concerned. 
It is always employed for measuring land, and for this reason is 
sometimes called Land Mecuure. 

A square is a figure haying four 
equal sides, and all its angles right 
angles ; that is, the sides are per- 
pendicular to each other. 

If the length of one of the sides 
is one inch, it is called a square 
inch; if the length of one of the 
sides is one foot, or 12 inches, it is 
called a square foot^ which by the 
figure we see is composed of 12 X 
12=144 square inches. 

In a similar manner, if we had a square, each of whose sides was 
8 feet, it would contain 8X3=9 sq.feet^ or one yard 

NoTB 2. — ^The acre is always applied to surface or area. There is 
no such thing as an acre long. It is (^ such a magnitude as not to 
admit of being accurately given in the form of a square. The same 
is true of the rood. 

Note 8. — In measuring land, Gunter's chain is used ; its length is 
4 rods, or 66 feet. It is divided into 100 links. 



"^ ^^ 



•7^ inches 



make 



100 links, or 4 rods, or 66 feet, 
80 chains 
10000 square links 
10 square diains 



1 link, ;. 

1 chain, e. 

1 mile, mi 

1 square chain, sq, e. 
1 acre. A, 
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§ 19. aouD OB Cubic Mxasubs. 



{S. in.) 



ake 1 solid foot, 
" 1 solid yard, 


S.fd. 


" 1 ton, 


Ton. 


" 1 cord of wood, 


a 



1 728 solid inches 

27 solid feet 

40 feet of round timber or ] 

60 feet of hewn timber j 

128 solid feet 



Note 1. — ^This measure is used in measuring solid bodies or spaces ; 
that is, things having lengthy breadth^ and height or thickness : such 
as earth, stone, timber, bales of goods» the capacity of rooms, <fec. 

Note 2. — A cube is a solid bounded 
by six equal squares, resembling a 
common tea-chest. 

If the sides of a cube are each one 
inch long, it is called a cubic inch. If 
each side is one foot long, it is called 
a evhiefoot, <fec. 

The figure represents a cube, each 
side of which is 8 feet or one yard in 
length ; consequently, it represents one solid or cubic yard. 

The top, which is equal to the base, contains 3 X3=9 square feet ; 
hence, if this was only one foot in height, it would contain 9 cubic 
feet ; but as it is 8 feet in height, it must contain 8 times 9:=2'7 cu- 
bic feet. Hence, one cubic yard is equivalent to 8X8X8=27 cubic 
feet. 

In the same way one cubic foot is equivalent to 12X12X12=1'728 
cubic inches. 

I^OTE 8. — A ton of round timber is such a quantity of timber in 
its natural state as, when hewed, will make 40 cubic feet. 

Note 4. — A pila of wood 4: ft. wide, 4/35. high, and 8/if. long, makes 
a cord. One foot in length of such a pile is sometimes called a cord 
foot. It contains 16 solid feet: consequently, 8 cord feet make 1 
cord. 
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TABLE, 

•BOWnftt THK NUXBKR Of DATS FROM AHT DAT Of ONK KOMTB TO THK lAXI SAY 
OP AMY OTHKR XONTH IK THK 8AHK TBAR. 



PROM AMY 
DAT OP 



January ••• 
fcbrdart. 
March.... 

April 

Mat 

Junk 

July 

AUOUBT •.. 

Skptembbr 

OCTOBBR. . 

novbicbbr 
Dbcbmbrr 



TO THK 8AHK DAT OP 



Jan. F«b. Mar. Ap'l May. Jnne July. Ang. Sept. Oet. Ifov. Dee. 



As an example, suppose we wish the number of days from No- 
vember 6fch to the 16tii of next ApriL We find November in the 
left-hand vertical column, and Apnl at the top line of the table, and 
at the intersection we find 161 days. So that from November dth 
to April 6th is 161 days ; consequently, adding 9, we find 160 for the 
number of days between November 6th and April 16th. 

This table is constructed on the supposition of 28 days to Febru- 
ary. When there are 29 days in February the proper aUowance 
must be made. 



§ 84. Circular Measure. 

60 seconds (") make 1 minute, ' 

60 minutes " 1 degree, ^ 

30 degrees " 1 sign, t. 

12 signs or 360° " 1 circle, cr. 

Note 1. — ^By this measure latitude and longitude, and the motions 
«f the heavenly bodies, which appear to move in circles, are esti- 
mated. 

NoTB 2. — ^Every circle, whether great or small, is supposed to be 
divided into 360 equal parts, called degrees. 
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Note 8. — The sun appears to pass completelj around the earth in 
24 hours ; that is, it appears to move westward over an entire drde 
or 860^ of longitude in 24 hours. Consequently, in one hour it will 
move over -^^ of 360°=16® of longitude. Hence, if the difference in 
the longitudes of two places is 15®, it will be noon at the more east- 
, erly place, just one hour before it is noon at the other place. And 
in aU cases^ the difference in time of any two places will be at the 
rate of one hour for every 15^ of longitude between the two places. 
As an example, suppose the city of Washington to be *J1^ west of 
Greenwich : it ia required to find what time it is at Waediin^n, 
when it is noon at Greenwich. 

Dividing 11^ by 16° we have 6y»^ for the number of hours differ- 
ence in time ; tiiat is, 5h. Bul And as the apparent motion of the 
sun is westward, it must be earlier at Washington than at Green- 
wich. Therefore, when it is nooa at Greenwich, it is 6h. 8m. before 
noon at Washington ; that is, 6h. 62m. A. M. 

§ 85. Measures, <S^c., not included in the foregoing tables. 

12 indiyidual things make 1 dozen. 

12 dozens or 144 *' 1 gross. 

12 gross " 1 great gross. 

20 individual things " 1 score. 

112 pounds " 1 quintal of fish. 

196 " " 1 barrel of flour. 

200 " *' 1 barrel of pork or beef. 

24 sheets of papei " 1 quire. 

20 quires ' " 1 ream. 

A sheet folded in 2 leaves makes a folio. 

" " " « 4 " " a quarto or 4to. 

« " " "8 " " an octavo or 8vo. 

u a t( « 12 " " a duodecimo or 12mo. 

w « " " 18 " " an 18mo. 
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EZSROISSS ON THE TABLES. 

1-10. How many farthings in 2 pence 1 in 4 ? in 6 ? in 
8? 10? 15? 20? 25? 50? 100? 

11-20. How many farthings in 1 shilling ? m 2 shillings ? 
Ctt 3 ? 6 ? 8 ? 15 ? 20 ? 25 ? 50 ? 100 ? 

21-80. How many pence in 2 shillings ?in3?6?')r? 
9? 16? 20? 26? 50? 100? 

31-40. How many shillings in 2 pounds ?in3?6?Y? 
9? 16? 21? 25? 60? 100? 

41-42. How many pence in Sqr.+2qr.+6qr,+1qr,+ 
Sgr.? m£4+'7«.+6rf.4-3gr.? 

43. In a sovereign how many shillings? how many 
pence ? how many farthings ? 

44. How many farthings in ^/g + ^/q + 3*. + 6gr. ? 

♦ 45-60. How many grains in 2pwt. ? in 6? in7? 16? 
25? 60? How many in 1(W. ? 2(».? in 5? 7 ? 15 ? 25? 
60? in 1^6.? 2»«.? 5/65.? 

61-74. How many pennyweights in 2oz. ? in5? 7? 9? 
16 ? 20 ? 25 ? 50 ? in lib. ? in 3/65. ?in5?9?15?26? 

76-81. How many ounces in 2/65.? in 4/65.? in 9 ? in 
15? in 25? m 50? in 100? 

82-101. How many grains in33?in5?7?12?18?in 
13? in 5? 7? 12? 18? in 15? in 5? 7? 12? 18? in 
Iflj? in6? 7? 12? 18? 

102-110. How many scruples in 23 ? in6? in9? inlj? 
in6? in9? inlfc? in5? in9? 

111-118. How many drams in 25? m5? in7? in 12? 
m6flj? in 9? in 15? in 16? 

119-128. How many drams avoirdupois in 2oz. ? in 7 ? 
in 9 ? in 1/6. ? in 2 ? in 9 ? in 20 ? in Iqr, ? in Icwt, ? in IT. ? 

129-136. How many ounces avoirdupois in 2/65. ? m 7 ? 
m 9 ? in 16 ? in 26 ? in 100? in Icwt. ? in IT. ? 
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137-141. How many pounds in IT. ? in 3 ? in 20? in 
60? m 100? 

142-150. How many inches in 2/f. ? in 7/)f. ? in 20 ? in 
lycf. ? in b^yds.l in 1 rod? in 1 furlong? in 1 mile? in 
1 degree ? 

151-153. How many feet in 100 yrf5.? in 1 mile? in 100? 

154-158. How many inches in 18 hands 1 in 1 spans ? 
in 20 cubits ? in 1 fathom ? in 40 paces ? 

159-164. How many inches in 16 nails? in 1 j'r. ? in 
1 K Fl. ? IK S,^ \E,E,t IK Fr, ? 

165-16*7. How many S, in. in 42 S. ft J m 1 rood? m 
1 acre? 

168-169. How many sq. yds. in an acre ? in 1 «g. mi. ? 

1*70-172. How many sq. in. in 1 sq. yd.t in 1 T. hewn 
timber ? m 1 (7. ? 

173-177. In 6 tuns, wine measure, how many hhd. ? how 
many bar. ? how many gal. ? how many qt. ? how many pt. ? 

178-180. How many pts. in 1 hkd.1 how many qts.t 
how many gi. ? 

181-182. How many more pmts m 1 bar., beer measure, 
than in 1 bar., wine measure ? in 1 hogshead wine than in 
1 hhd. beer ? 

183-186. How many quarts in 1 5t*. ? in 1 cA. ? in 16 ch. ? 
m25? 

187-189. How many pecks in 50 6w. ? in 60 ch.1 in 
100 ch. ? 

190-197. How many seconds in 6 min. ? in 15 min. ? in 
30 min. ? in 45 min. ? m 1 Ar. ? 12 hr. ? 24 hr. ? in 1 wk. ? 

198-200. How many hours mlwJc.t 62 whs. ? 365 days ? 

201-207 How many seconds. Circular Measure, in 2' ? 
m 8' ? in 16' ? in 2° ? m 8° ? in 15° ? in 1 cr. ? 

208-211. How many mmutes in 2° ? in 12°? in 26o? 
in 1 cr. ? 

11 
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212-214. How many units in 6 doz. ? in 6 gross? in 6 
great gross ? 

215-218. How many units in 5 score? in 25 score ? in 
100 score ? m 200 score ? 

219-221. How many pounds in 5 bar, flour ? in 25 ? in 
100? 

222-225. How many sheets paper in 5 quires? in 1 
ream ? in 7 reams ? in 8 reams ? 

226-233. How many pence in 100 farthings? in 96far.*t 
in 48/ar. ? in 112/ar. ? in 360/ar. ? in 24/ar. ? in 36/ar. ? 
in I2far. ? 

234-239. How many shillings in 144<?. ? in 480i. ? in 
96rf. ? in 140<?.+16/ar. ? m lOOrf.+80/ar. ? in 94i.+8/ar. ? 

240-246. How many pounds sterling in 3608, ? in 240*. ? 
m 60«. ? in 400*.? in 640*.? in 58«.+144<f. ? in B58,+ 
ISOd. ? 

247^250. How many sovereigns m 100«. ? in '750*. ? in 
3*72*. ? in 200*. ? 

251-262. How many pennyweights of gold in 96^. ? in 
300^. ? in 100^. ? in 1000^. ? in 1*728^. ? How many 
ounces of gold in lOOpwt, ? m lOOOpiot.^ in 210pwt,^ in 
400j)wt, ? How many pounds of gold in 365o2. ? in I20oz, ? 
m llOoz. ? 

263-265. How many drams m 219? in 459 ? in 1009 ? 

266-268. How many ounces in 483? in 363 ? in 6003? 

269-272. How many pounds in 144? ? in 365? ? in lOOj ? 
in 460S ? 

273-276. How many tons in 400cwt, ? m lOOOewt, ? in 
SAOcwt. ? in iSOcwt, ? 

277-281. How many pounds ayoirdupois in 160002;. ? in 
86002. ? b 500o«f. ? in 365ojs. ? in 71102. ? 

282-286. How many yards in 132/^.? m 600/3?.? in 
921ft, ? How many feet in 100m. ? in 750tn. ? 
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28'7-269. In 600 quarters of cloth, how many yards ? 
how many English Ells ? how many French EDs ? 

290-292. In one square mile of land, how many acres ? 
how many roods ? how many sq. rods ? 

293-295. How many chains in 500 links? how many 
feet ? In 660 feet how many chains ? 

296. How many cords of wood in 1280 cuhic feet ? 

29 <r. In a pile of wood 4 feet wide, 4 feet high, and 100 
feet long, how many cords ? \ 

298. How many bushels in lOOpk, ? 

299-300. How many hours in SOOmin. ? in lOOOmtn. ? 



REDUCTION OF DENOMINATE QUANTITIES.* 

§ 86. When the quantity is to be reduced from a higher 
to a lower denomination, the process is called Reduction 
Descending; when from a lower to a higher. Reduction 
Ascending, 



Reduction Dbsoending. 



CASE I. 



Reduce £1 5s. lOd, Sfar. to farthmgs. 

There are 20«. in a pound ; therefore Y X 20 
will give the shiUingB in JSfJ, But the 5«. of 
the given quantity are also to he reduced. 
Adding these to the shillings akeady found, 
we have 1469. in £7 68. Multiplying 146, 
the numher of shillings^ by 12, because there 
are 12dl in a shilling, we obtain the number 
of pence in 1468. ; addmg the lOdL, wo have 
1750d: in £1 6«. lOd. Multiplying 1760 by 4, 



20 -^ 

140«. 

1469. 
12 



I740(i 
lOdL 

1*760^ 
4 

*!000far. 
S/ar. 

noOdfar. 



* The term quantity is used here in preference to the term nmnber, became il 
may include denominate fhictions as well as denomhiate hitegera ; and beoav* 
numben of dUferent denominattonB often form but one quantiiy. 
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because there are 4 farthings in a penny, and adding the 8/ar ta 
the product, we have YOOS/ar. in £7 6«. lOd. d/ar. 

CASE II. 

Reduce £^\^ to its value in farthings, or in the fraction 
of a farthing. 

We proceed as in Case L Multiplying £j^ by 20, we obtain for 
a product the value of £^^jf in the fraction of a shilling ; that is, 
jg^|^=ij2^®y«.=:y'g«. Multiplying this by 12, we obtain its equiva- 
lent value in the fraction of a penny ; that is, J5«.=||d=f d Mul- 
tiplying this by 4, we obtain its equivalent value in the fraction of a 
ferthing ; that is, |<i=|/ar., or 21 far. 

By cancelation the process becomes 
2 

1$ 



3 



CASE ni. 



Reduce fyd., cloth measure, to its equivalent value in 
lower denominations. 

We proceed as before, multiplying f , the number of yards, by 4, 
because there are 4 quarters in a yard, we obtain the number of 
quarters equivalent to f of a yard; that is» ^yd.=^^^-qr;=l^. 
Reducing the fractional part only of this result, we have i^r.=i-X4na. 
=:|na.=2na. Collecting the integers we have Igr, 2na, for the an 
Bwer. 

CASE rv. 

Reduce £0*'778126 to its value in lower denominations. 

We first multiply the given decimal by 20, as in cases 1 and 2. 
and obtain, a product in shillings, and the decimal of a shilling. Re 
dudng the fractional part of this product still further, wo obtain 
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£0-778126 
20 

15-662600<. 
12 

6-760000d 
4 



its equiyalent valati in pence, and the decimal 
of a penny. Multiplying the decimal part of 
this second result by 4, to reduce it to farthings, 
we obtain 3/ar. for a final product. Collecting 
the integers, we have 158. 6d S/or. for the an- 
swer. 

From the foregoing examples, we may deduce S*000000/ar. 

the following rule for the reduction of higher to lower denomi- 
nations 

I. Multiply the single quantity of a higher denomination, 
or the highest term of the compound quantity y by the numher 
of the next lower denomination required to make one of thai 
higher; the product will he in the lower denomination. 

n. To this product add the term {if there he any) in the 
given quantity, which is of the same denomination as the 
product, and multiply as before, cmd so an. 

III. The final product, or {if the single quantity he a 
fraction) the integers, if any, of the successive products, 
token collectively, wUl give the result required. 

§ 81. Eeduotion Asoendino. 

CASE I. 

Reduce 7003 farthings, to pounds, shillings, pence, and 
farthings. 

Obviously the process of Reduction Ascending is the reverse of 
Reduction Descending. 

4)7003/ar. 



In lOOSfar,, there can, of course, be 
but \ as many pence, since 4 farthings 
make 1 penny. Dividing, then, by 4, 
We obtain ll60d. for a quotient, and 
8/ar. remainder. Next we divide the 
number of pence by 12, since there are 
12 pence in a shilling, and obtain 146«. for a quotient, and lOd, r» 
11* 



12 ) 1760(1 8/ar. ren^ 
210 ) 14I6«. lOdlrem. 
£7 68. lOd. Sfar. 
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mainder. Lastly, diyiding the number of shillings by 20, we obtain 
£7 for a quotient, and 6«. remainder. We hKW% then, for a total 
result, £1 6«. lOd 8/ar. 

OASB n. 

Reduce f /ar. to the fraction of a pound sterling. 

We proceed as in Case L Diyiding §/an by 4, we obtain for a 
quotient the value of f /ar. in the fraction of a penny ; that is, 
^jfd. Diyiding this by 12, we obtain for a quotient the yalue of 
^j^ in the fraction of a shilling ; that is, ^|^<. Diyiding this by 20, 
we obtain for a quotient the yalue of g^^^* in the fraction of a £ ; 

that is, af ir»-=^r5TTr=^^nnnr- 
By cancelatioo, the process becomes, 

$ 1 

|/ar.=-xiXj^Xjj^ofa£=£TiiW- 

4 

CASE lU. 

Eeduce 2da, lOhr, 5mm. to the fraction of a week. 

As there are 60 minutes in 1 hour, to reduce any number of :tun- 
utes to hours, we divide by 60. Then 6mtn.=:^, or -^hr. Adding 
to this quotient the lOhr, of the quantity to be reduced, we have 
lO^hr. Diyiding this by 24, to reduce it to days, we have lOy'^Ao. 
= ^^^hr^ and »^-r-24=l||; that is, 10j\hr.=^ida, Again, di- 
vidkig this quotient with the 2da, added in, by 7 to reduce it to weeks. 
2Jfi<fa.=||Jd^. and m-^''=T^\ tl>at is. i^i^=^t«K 
khe required fraction. 

OASE IV. 

Reduce 15*. 6d. Sfar. to the decimal of a pound sterling. 

This example is similar to the preceding. The only difference jb, 
ihat the answer here is required in a decimal instead of a common 
fraction. 

Diyiding 8, the number of farthings, by 4, and expressing the qno- 
liont decimally, we have i=0'*16 that is, S/ansaO'^Sd Tlien 6dL 
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8/ar.=:6'75d Dividing by 12, we have ----=0'6Q25; that ii, 

12 

6 '76d:sr0'6626«. Adding to this quotient the 168., we have 158. 6dL 

3/ar. = 15-6625«. Dividing by 20, we find Jt£|5?i=30-7'7812tt ; 

that ia, 15'5625«.=£0*778125, for the required decimaL 
The work may be conveniently arranged as follows : 



4 
12 
210 



8/ar. 



6-16(1 



16'6626s. 



O'7'78126ofa£. 



We place the different denominations in 
a column, with the smallest denomination 
at the top ; we then suppose naughts an- 
nexed to the 8 farthings, and divide by 4, 
and the quotient, which must be a decimal, 
we place at the right of the 6d ; we next divide 6'l6d. with naughts 
annexed, by 12, and'the quotient, which is also a decimal, we place 
at the right of the 15«. ; finally, we divide the 15'6626«. by 20. In 
dividing by 20, we cut ofif the naught, and divide by 2, observing to 
remove the decimal point one place to the left. 

From the foregoing, examples we may deduce the following rule 
lor the reduction of lower to higher deaominations. 

I. Divide the single qtcantity of a lower denomination, or 
the lowest term of the compound quantity y hy the number which 
is required of such denomination to make one of the next high- 
er ; the quotient will he in that higher denomination, 

II. To this quotient add the term (if there he any) in the 
given quantity, which is of the sam£ denomination as the quo- 
tient ; and divide as before, and so on. 

III. The final quotient, or {if the single quantity he a 
whole number) the final quotient with the intermediate re- 
mainders, will give the answer required. 

PROMISCUOUS EXERCISES IN REDUCTION OF DENOMINATE QUAN- 
TITIES, INCLUDING APPLICATIONS OF THE TABLES. 

301. In £4Y 6«. 2d. Ifar. how many farthings ? 

302. In 118667 farthings, how many pounds, shillings, 
and pence ? 
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303. Reduce £75 to shillings. 

804. Reduce 195. 6rf. to pence. 

306. Reduce 25«. Bd, 2far, to farthings. 
* 806. In 48926 grains, Troy Weight, how many pounds, 
ounces, pennyweights, and grains ? 

* 307. In 3605 pennyweights, how many pounds, ounces, 
and pennyweights ? 

. 308. In 1000 ounces, Troy Weight, how many pounds 
and ounces ? 

309. In 4lb. 6oz. ISpwt 5ffr, how many grains ? 

310. In 100Z6. l^r. how. many grains? 
811. In 4* 55 13, how many drams? 

' 312. In 1000 grains, Apothecaries* Weight, how many 

ounces, drams, scruples, and grains ? 

. 313. In 11521 grains. Apothecaries' Weight, how many 

pounds ? 

- 314. In 873450 drams, Avoirdupois Weight, how many 

tons? 

315. Reduce 5cwt, 21/6. 4oz, to ounces. 

316. Reduce IT. Icwt Idr, to drams. 

317. Reduce 856702 drams to tons. 

318. In 4355 inches, how many yards ? 

319. In 248 miles, how many inches ? 

320. How many inches in 360 degrees, of 69j- miles to 
each degree, which is the circumference of the earth, nearly ? 

821. Reduce 12 Ells French to nails. 

822. Reduce 11 Ells English, 3 quarters, to quarters. 

323. Reduce 10 Ells Flemish, 3 quarters, 1 nail, to nails. 

324. Reduce 4 yards to quarters. 

325. In 1000 nails, how many yards ? 

326. How many inches in 6 yards, 3 quarters? 

327. How many square inches in 10 square feet? 

328. In 3 square miles, how many square rods or poles t 
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329. In 3 acres, 21 rods, how many square feet ? 

330. In 26025 square feet, how many square roods ? 

331. In 70000 square links, how many square chains ? 

332. How many square Imks in 6 acres ? 

333. In lY cords of wood, how many cubic feet ? 

334. In 17 tons of round timber, how many cubic inches ? 

335. Reduce 17900345 cubic inches to tons of hewn 
timber. 

336. In 1000 cord feet of wood, how many cords ? 

337. In 19 cubic feet, how many cubic inches ? 

338. In 16 hogsheads of wine, how many gills ? 

339. In 10000 gills of wine, how many barrels ? 

340. Reduce 2 pipes, 7 barrels, 3 quarts of wine, to pints. 

341. Reduce 31752 gills of wine to barrels. 

342. Reduce 201600 gills to tuns of wine. 

343. Reduce 11 hogsheads of beer to pints. 

344. In 100000 pmts of beer, how many hogsheads? 

345. In 10 hogsheads, 1 quart, 1 pmt of beer, how many 
pmts? 

346. In 36 bushels, how many pints ? 

347. In 25 chaldrons, 29 bushels, how many quarts ? 

348. In 10000 pints, how many chaldrons ? 

349. In 1597 quarts, how many bushels ? 

350. In 30 days, how many seconds ? 

351. In 19 years, of 365j days each, how many hours ? 

352. In 25 years 6 days, how many seconds ? 

353. How many days from the birth of Christ to Christ- 
mas, 1843, allowing the years to consist of 365 days 
hours? 

354. A person was bom May 3, 1795. How many days 
old was he May 3, 1821, paying particular attention to the 
order of leap year ? 

355. Suppose a person was bom February 29, 1796 ; 
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how many birthdays will he have seen on February 29, 1844, 
not counting the day on which he was bora ?* 

356. In 3 signs 18 degrees, how many seconds ? 

367. In 6 signs 9 degrees, how many degrees ? 

858. In 1000' how many degrees ? 

359. In 10000" how many degrees ? 

360. Reduce 45° 46' 35''' to seconds. 

361. In 1000 things, how many dozen ? 

362. How many buttons in 6^ dozen ? 

363. In 80000 tacks, how many gross? 

364. In three score and ten years, how many years ? 

365. In 16 quires of paper, how many sheets? 

366. In a ream of paper, how many sheets ? 

367. Reduce ^^ of a yard to a fraction of a mile. 

368. Reduce |^ of a gill to the fraction of a gallon. 

369. Reduce IfJ of a pound to the fraction of a ton. 

370. Reduce J of a mile to the fraction of a foot. 

371. Reduce ^ of ^ of ^ of a yard to the fraction of a mile. 

372. Reduce ^ of ^ of ^ of a gallon to the fraction of 
a gill. 

373. Reduce f of ^ of a hogshead of wine to the fraction 
of a gill. 

374. Reduce J of f of 4^ yards to the fraction of an 
inch. 

375. Reduce ^ of ^ of a farthing to the fraction of a 
shilling. 

376. Reduce ^ of an ounce to the fraction of a pound 
avoirdupois. 

377. Reduce f of |- of 1 rod to the fraction of an inch, 
of a foot, and of a yard. 

* It mnflt be recoUectodthBt the year 1800 was a oomnum jear, haTiog no SOOi 
«rFebniai7. 
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378. Beduce ^ of f of 1 hour to the fraction of a month 
of 30 days, and to the fraction of a year of 365 days. 

379. Eedace f of 1 yard, cloth measure, to lower denom- 
inations. 

380. What is the value of ^ of | of 1 mile ? 

381. Reduce |- of ^ of 1 cwt. to lower denominations. 

382. What is the value of ^ of 14 miles, 6 furlongs ? 

383. What is the value of |^ of f of 2 days of 24 hrs. each ? 

384. What is the value of ^ of |- of ^ of an hour ? 

385. Reduce ^f| of a solar day to lower denominations. 

386. What is the value of }ff of a pound avoirdupois ? 

387. What is the value of ^3^ of a bushel ? 

388. What is the value of -^ of a year of 365 days ? 

389. What is the value of J of f of f of an acre ? 

390. Reduce £8 58. 2d. Iqr. to the decunal of a £. 

391. Reduce Sqr. 2na. to the decimal of a yard. 

392. Reduce 1ft. Un. to the decimal of a yard. 

393. Reduce Zlh. 4:0Z. Spwt Igr. Troy to the decimal of 
a pound. 

394. Reduce 83/wr. 7rrf. 4yrf. 2ft. to the decimal of a mile. 

395. Reduce 3A. 30mm. lO^ec. to the decimal of a day. 

396. Reduce £3 5«. Od. 2far, to the value of a £. 

397. Reduce 28 gallons of wine to the decimal of a hogs- 
head. 

398. Reduce 45. 6^. to the decimal of a £. 

399. Reduce 185. 3|^. to the decimal of a £. 

400. Reduce 3 pec^, 5 quarts, and 1 pint to the decimal 
of a bushel. 

401. Reduce Whr. 16w. IQsec. to the decimal of a day. 

402. Reduce 20 rods, 4 yards, 2 feet and 6 inches to the 
decimal of a furlong. 

403. Reduce 42mm. ZQsec. to the decimal of an hour. 
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404. Eeduce 30 days, 8 hours, 21 minutes, 30 seconds, 
to the decimal of a year, of 365*24224 days. 

405. Reduce 5hr. 48mtn. 49'5369ec. to the decimal of a day. 

406. Reduce 0*90'75-4. to its value in lower denominations. 

407. What is the value of £0-125 ? 

408. What is the value of £0-66f ? 

409. Reduce 0*375 of a hogshead of wine to its value in 
lower denominations. 

410. Reduce 0*121212 of a year of 365 days to its value 
m lower denominate numbers. 

411. What is the value of 0*3355 of a pound avoirdupois ? 

412. What is the value of 0*3322 of a ton ? 

413. What is the value of 0*2525 of a mile ? 

414. What is the value of 0*345 of a £ ? 

415. What is the value of 0*121212 of a day ? 

416. What is the value of 0*3456 of a £ ? 

417. What is the value of 0*9875 of a £ ? 

418. What is the value of 0*24224 of a solar day ? 

419. What is the value of 0*375 of a great gross ? 

420. What is the value of 0*75 of a score ? 

421. What is the value of 0*485 of a qumtal of fish ? 

422. What is the value of 0*3434 of a barrel of flour ? 

423. What is the value of 0*7575 of a barrel of pork ? 

424. What is the value of 0*985 of a quire of paper? 

425. What is the value of 0*555 of a ream of paper ? 

Addition of Denominate Numbers. 

§ 88. If we wish to find the sum of £6 5*. Bd, 1/ar., 
£7 1«. lOd, 2/ar., £l 13«. 5d,, £4 18*. Od. 2/ar,, we pro- 
ceed as follows : 

Placing the numbers of the same denomination in the same col* 
urnn, we add the column of fiurthings, which we find to be 6. Bui 



£ 


8. 


d 


far. 


6 


5 


8 


1 


n. 


1 


10 


2 


1 


13 


6 





4 18 





2 


ei9 18& Id Ifar 
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we kiM>^ that 6 £arthiDga are equivaleiit to 1 
penny and 1 farthii^; we therefore write 
down the 1 farthing under the column of far- 
things, and cany the penny into the nezt col- 
umn, whose sum thus becomes 19 pence, which 
IB the same as 1 shilling and 7 pence ; we write 
down the 7 pence imder the column of pence, 
and carry the shillii^ to the column of eftiil- 
lings, whose sum then becomes 88 shillings, 
which is the same as 1 pound and 18 shillings ; we write down the 
18 shillings under the column of shillings^ and carry the pound to 
the column of pounds, whose sum then becomes 19 pounds ; and since 
pounds is the highest denomination, we write down the whole. 
Hence we deduce this general 

RULE. 

L Place the numbers so that those of the same den/ovmna-- 
tion may stand beneath them in the same column. 

II. Add the numbers in the lowest denomination ; divide 
their sum by the numher expressing how vfiany of such de- 
nomination are required to make OTte of the next higher. 
Write the remainder under the column added, and carry the 
quotient to the next column; which add as before, 

m. Proceed thus through all the denominations to the 
highest, whose sum must be set down entire. 





EXAMPLES. 




(426.) 








£ 9. d. 


(427.) 


(428.) 


(429.) 


7 13 3 


£ ». d 


£ B. d 


lb, oz,pmt,gr. 


3 6 10^ 


11 b\ 


5 5 6 


10 10 10 10 


6 18 7 


2 4 4 


8 1 7J 


2 23 


2 5| 


5 6} 


2 1^ 


3 17 


4 3 


13 4 


13 11} 


2 2 10 


17 16 4i 


10 10 10 


6 6 6 


1 2 20 



12 
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(430.) (431.) 


(432.) 




(433.) 


Uk oz.pwt.ffr lb. oz.pwt. gr. 


& 5 39 


gr. 


ft 5 39 


6 6 4 1 7 3 6 


8 10 7 2 


19 


2 11 6 


1 11 19 13 n 2 17 22 


10 6 


10 


10 8 3 1 


3 4 40 20 


12 1 


16 


14 10 2 2 


8 9 12 2 10 16 17 


6 12 1 


16 


6 6 


4 4 19 6 18 16 


8 6 1 


13 


7 6 4 1 


(434.) (436.) 


(436.) 




(437.) 


9 3 gr* ton. cwt. qr. lb, oz. dr. 


ewt.qr.lb. oz. 


X. 


mufw. rd. yd 


1 18 10 18 2 23 16 1 


4 3 20 6 


1 


2 6 37 4 


2 1 16 1 16 14 16 


6 12 3 


6 


30 6 


3 2 13 12 1 3 10 


12 8 





14 3 


4 13 24 1 11 


3 24 13 


2 


110 


617 222078 


1 2 20 10 


3 


2 26 1 


(438.) (439.) 


(440.) 




(441.) 


rd.yd.fL in. yd. qr. no. 


E,Fl.qr no. 


E.JS.qr.na. 


10 4 2 8 16 1 2 


3 2 3 


1 


4 2 2 


13 6 13 3 


16 1 2 


\ 


10 1 1 


8 2 16 20 2 2 


9 2 C 


) 


9 2 


110 4 3 


8 1 




13 2 


2 19 8 11 


10 C 


\ 


16 1 1 



(442.) (443.) (444.) (446.) 

0q.ydSq.ft.Sg.in. M. A. R. P. 8.yd8.fU Sin. O. Sft. 



100 


8 


130 


100 


1 


30 


4 


26 


1000 


10 120 


60 





100 


10 e6o 


2 


10 


1 


10 


1641 


8 100 


10 


6 





8 40 


1 


12 





26 


80 


2 80 





8 


143 





3 


2 


10 


17 


11 


119 


13 


2 


8 


4 4 





20 


8 


26 


69 


12 6 
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18ft 



(446.) (447.) 




(448.) 




(449.) 


C, eft, hhd.gal.qt.pt tun. pi. 


hhd.gal.qt.pt.gi. 


hhdgal. qtpt 


3 7 4 


30 3 


1 1 1 


1 37 3 1 3 


2 50 3 1 


10 4 10 


25 


1 10 


50 1 2 


10 30 1 


12 1 25 


2 11 


1 13 


1 1 


11 25 1 


8 6 


60 


1 4 1 


25 2 


25 1 1 


15 3 13 


45 3 


8 


1 18 1 3 


6 52 3 1 


(450.) 


(451.) 


(452.) 


(453.) 


hat. gal. qt. 


eh. im. ph. qt. pt. 


hu. ph. qt. pt. 


da. hr. m, see. 


10 30 I 


1 30 


3 7 1 


10 1 


1 1 


15 18 50 49 


6 20 


30 


2 3 


2 3 


6 


I 13 59 59 


15 2 


10 19 


10 1. 


5 2 


3 


4 23 2 


10 3 


5 10 


2 4 


8 


1 


10 11 1 4 


4 25 1 


4 4 


5 1 


15 2 


4 


2 10 15 


(454., 


1 


(455.) 


(466.) (457.) 


wk. da. hr. m. see. 


cr. 8. ° 


/ // 


8. "> 


/ / // 


\ 2 13 40 30 


1 8 25 40 35 


1 25 


2 13 10 19 


2 6 10 


8 3 


11 1 


2 43 


18 50 1 40 35 


6 22 55 45 


1 29 59 


2 5 39 2 48 39 


2 3 4 


1 15 


1 10 


13 5 


4 


4 30 40 


I 2 4 


5 


2 5 


4 3 


4 15 10 10 45 45 



Subtraction of Denominate Numbers. 

^ 89. Subtract £15 13*. lOd. from £20 5s. Sd. 

We place the numbers of the subtrahend di- £ s, d. 

^actlj under the numbers of the same denomina- 20 5 8 

lion in the minuend. We cannot subtract lOdL 15 18 10 

^om Sd; we therefore increase the Sd by 12d 
makinjg^ 20d. ; thra- subtracting lOd from the 20d 
we have the diflference lOd, whidi we write under 
the column of pence. Haying added 12d to the minuend, we must 
equally increase the subtrahend, which we db by adding la. (the 



4 11 10 
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same as the 12dL) to the 18«^ makiDg 14«. . This caimot be subtract- 
ed from 68,; we therefore increase the 68, hj 20<^ makiDg 25«. 
Now, subtracting 148, from 25«. we have 11<^ which we write under 
the column of shillings. Before subtracting the pounds, we add £1 
to £15 to compensate for the 20«. added to the 68,, and then say 
£16 from £20 leaves £4. 
Hence, we have this general 

RULE. 

I. Place the less number under the greater^ so that the 
same denominations may stand in the same column, 

JI, Begin at the right, and subtract each number in the 
lower line from the one directly above it, and set the remain- 
der below. 

III. Jf any number in the lower line is greater than the 
one above it, add so many to the upper number as make one 
of the next higher denomination ; then subtract the lower 
number from the upper one thv^ increased, and set down the 
remmnder. Carry 1, caressing the increase of the upper 
line, to the next number in the lower line ; after which sub' 
tract this number from the one above it, as before; and thus 
proceed till all the numbers are subtracted. 

PROOF. 

If the work be ligbt, the difiference added to the subtn 
hend will equal the minuend, as in simple subtraction. 













EXAMPLES. 














(468.) 






(469.) 




(460.) 




T. 


ewL 


gr.lb. 


az. 


dr. 


A, R, P. 


»r 


I 


3 9 


9^ 


13 


18 


I 20 





13 


69 3 26 


24 


7 


2 1 


16 


10 





3 21 


12 





10 38 


16 


10 


3 2 


17 



§ 89.] suirrBAonoN of denomikatb numbebs. .137 



> (461.) 




(462.) 




(463.) 


JL mljktr.rd. 




E.Fr.qr. no. 


ck. 


hu. pk. qt pL 


16 2 7 3d 




10 


6 


30 


10 1 1 


6 7 8 




6 


1 3 


10 


8 3 6 1 


(464.) 




,466.) 




(466.) 


tun,pL?ihdffal. qU 


da. 


hr, m. 


HC 


yr. mo. wk. da. 


10 1 I 50 


1 


100 


10 


1 


17 8 3 1 


1 60 


3 


60 


40 


46 


4 12 6 


(467.) 


(468.) 


(469.) 


(470.) 


m.fw, rd. 


a 


S.ft 


G. Gwdft. 


£ <L d 


60 


46 


126 


100 


6 


60 1 


40 7 39 


10 


i27 


80 
'2.) 


7 


30 10 10 


(471.) 




(4T 


(473.) 


yr. mo. da. 




tr- 


mo. da. 




yr. mo. da. 


1838 9 6 




1839 


2 4 




1840 9 16 


1837 10 1 




1838 


9 6 




1837 10 1 


(474.) 


(476.) 


(476.) 


yr. iM.da, 




yr. 


mo. da. 




yr. mo. da. 


1840 3 6 




1860 


9 3 




1860 11 2 


1836 4 1 




1796 


6 7 




1776 6 4 



EXERCISES IN ADDITION AND SUBTRACTION. 

47'7. Bought 20 yards of broadcloth for £18 hs, 3<f., 80 
pounds of feathers for £8 2^. ^d,, 100 yards carpeting for 
£46 1'7«. 8rf., 10 pieces of cotton cloth for £8 18*. Id., 60 
yards of calico for £2 Os, lOrf. What was the cost of the 
whole ? 

4'78. Bought four hogsheads of sugar, weighing as fol- 
bws: 1st weighed Qcwt. Iqr. 28^. lOo?. ; 2d weighed 
12* 
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9cwL 2qr, Olb. So^. ; 3d weighed lOewt Oqr, Olb. Sas, ; 4th 
weighed SewLBqr. 23lb, How much did the four weigh ? 

479. A man owns three farms : the first contains 69 acres, 
3 roods, 10 rods ; the second contains 100 acres, 6 rods ; 
the third contains 150 acres, 2 roods. How many acres are 
there in all ? 

480. Suppose a note given August 3d, 1838, to he paid 
November 10th, 1843. How long was the note on interest, 
if we count 30 days to the month ? and how long if the time 
is accurately computed ? 

481. A person buys 15cwt, Sqr, 20lb, of sugar, and sells 
lOcwt Oqr, lllb. How much remains unsold ? 

482. From & piece of cloth containing Biyd. Sqr, 2na, 
there has been taken at one time 6yd. Iqr,, at another time 
lOyd. Sqr. Sna, How much remains ? 

483. From a pile of wood containing 100 cords, I sold at 
one time 10(7. 100 S, ft; at another time 18(7. 59 S, ft. 
How many cords remain imsold ? 

484. A farmer raises lOObu. Spk. 2qt. of wheat from one 
field ; 8^bu. Ipk. Iqt Ipt. from another field ; he sells 5Sbu. 
to one person, and 31 bu. 2pk. Iqt. to another person. How 
many bushels has he remaining ? 

485. Bought 5 loads of coal. The first weighed 2056 
pounds ; the second, 2260 ; the third, 2240 ; the fourth, 
2310 ; the fifth, 2330. What was the entire weight ? And 
how many tons of 2000 pounds each ? 

486. A person engages to build 100 rods and 10 feet of 
stone fence : at one time he builds 17 rods, 5 feet ; at an- 
other time 37 rods, 15 feet. How much still remains to be 
built? 

487. How much cloth in 3 pieces, measuring as follows: 
first piece 37 yards, 3 quarters, 1 nail ; second piece 41 yards, 
1^ Flemish Ells ; third piece 43 yards, 1^ English Ella ? 
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488. Bought 3 loads of wood : the first was 8 feet long, 
4 feet wide, and 3 feet high ; the second was Y feet long, 
4 feet wide, and 2 feet high ; the third was feet long, 3 
feet wide, and 3 feet high. How many solid feet in the 
whole ? How many cord feet, and how many cords ? 

489-491. George Washington was bom Feb. 22, 1Y32 ; 
John Adams Oct. 19, 1Y35. How much earlier was the 
bhiih of the former than that of the latter ? How long a 
time from the birth of each to January 1, 1851 ? 

492. William Shakspeare was bom April 23, 1564. How 
long since was that, estimating from January 1, 1861 ? 

493. How long from the birth of Milton, Dec. 9, 1608, 
to the birth of George Washington ? 

494. The latitude of New Orleans is 29° 5V 80", that 
of Portland is 43° 36'. What is the difference in latitude 
of these two places ? 

495-496. The latitude of New York is 40*>42M0". How 
far is it north of New Orleans ? and how far south of Port- 
land? 

497-499. The latitude of Boston is 42<» 21' 23". How 
far is it north of New York ? how far north of New Or- 
leans ? how far south of Portland ? 

600. Henry Jenkins, of England, died Dec. 8, 1670, at the 
advanced age of 168 years, 9 months. When was he bom ? 

601. America was discovered by Columbus Oct. 14, 1492. 
How long was that before the landing of the New England 
Pilgrims, Dec. 20, 1620 ? 

Multiplication op DENOMnrATB Numbers. 

§ 90. Multiply £13 55. lOrf. by 5. 

First, we say 5 times lOd is 60d^ which equals 4». and 2d, ; we 
let down the 2d and reserve the 4«. We then say 5 times 6«. equals 



£ 9. 

18 6 


10 
6 


66 9 


2 
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26«^ to which, adding the 4«. we have 29«., whidi 
equals £1 9<. ; we Bet down the 9s, and reserve 
the £1. Finallj, we saj 6 times £18 is £66, to 
whidi adding the £1, we have £66 ; this being 
the highest denomination, we set it down entire. 
Hence this general 

RULE. 

Cammenee at the right hand, and multiply the number in 
each denomination by the multiplier. Divide each product 
by the nund>er expressing how many of the denomifiatum of 
such product are required to make one of the next higher de^ 
nomination. Write the remainder, if any, under the numr 
ber multiplied, and carry the quotient to the next column. 

The entire product of the highest denomination must be 
set down. 

IXAMFLES. 

602-507. Multiply £10 10s. lOd. by 3 ; by 5 ; by 6 ; by 
7 ; by 8 ; by 9. 

608-514. Multiply %cwt. Ogr. 2/6. 4o«. bdr, by 3 ; 4; 6 ; 
6 ; 7 ; 8 ; 9. 

515-623. Multiply Qcwt. 6Z6. 7(fr. by 3 ; 4 ; 5 ; 6 ; 7 ; 
8; 9; 11; 12. 

624-529. Multiply 8^/. Zqt. \pt. Zgi. by 36 ; 42 ; 30; 
64 ; 81 ; 49. 

None — ^The multipliers in the preceding example may be regard 
ed as composite numbers. 

630. In 3 hogsheads of sugar, each containing lOcwt. 3gr, 
6/6., bow many hundred w^ght ? 

631. How mucb cloth will it take for 7 suits of clothes, 
if each suit require *lyd. Sgr. Ina. ? 

632. How much wood can a borse draw in 13 loads, if b« 
draw 1 G. IQS.ft. at each load ? 
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533. How long will it take a man to saw 6 cords of wood« 
if he employ YAr. 30mtn. 45«ec. to saw one cord, allowing 
10 working hours for each day ? 

534. The circumference of a wheel is 15 feet 2 inches. 
What distance will this wheel measure on the ground, if it 
is rolled over 365 times ? 

535. Allowing the year to consist accurately of 365 days, 
5 hours, 48 minutes, 49^ seconds, what will be the true 
length of 1843 years ? 

536. What will S5cwt of cheese cost, at 15*. 6d, per hun- 
dred weight ? 

537. How much brandy in 84pt., each containing 128^aZ. 
2qt. Ipt Sffi. ? 

538. In 21 loads of wood, each 1(7. left., how many 
cords ? 

539. Suppose the piston-rod of a steam-engine to more 
Sft. 4jm. at each stroke. Through what distance will it 
move m making 1000 strokes ? 

540. !3ought as follows : 
lb. 

18 of green tea, at 

12 ofraisms, " 

27 of loaf sugar, " 

15 of English currants, " 

14 of citron, " 
What is the amount of the whole purchase ? 

541. What is the amount of the following bill of goods t 

£ 9. d 

15 yards of broadcloth, at 1 
12 " " silk, 
20 " " calico, " 
24 " " sheeting, " 
22 " " m'islin, " 



8. 


d 


12 


3 per pound. 


1 


2 " «« 


1 


^ «< «« 


2 


8 " ** 


3 


6 " " 



3 

1 


6 per yard, 
3 " " 
9 " ** 


1 


3 " *' 


3 


A U U 
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Division of Denominate Numbers. 



l'7)£100 10A8dL(£ff 
15 



1T)810(18«. 

11 

140 

186 

4 

12 

1*7 ) 61 ( U 
51 

Collecting, we haye 
£5 189. Sd 



§ 91. Divide £100 105. dd. equally among 17 men. 

' First, we say 17 in £100, is contained 
6 times and £15 remaining; and since 
these £15, as well as the 10«., are yet to 
be divided among the 17 men, we reduce 
the pounds to shillings, and add the 10«., 
making SlOs. ; we find 17 to be contained 
18 times in 810«. with 4». remainder., "We 
reduce the 4^. to pence, and add the Sd, 
making 51d, which divided among the 
17 men, gives Zd. each. 

Note. — We do not divide 100 pounds 
by 17 men, which is impossible ; but we 
separate £100 into 17 equal parts. Each 
part is expressed by the quotient, and 
contains £5, § 71. 

Or, adhering to the general definition of Division, we suppose a 
pound set apart for each man, and then find how many times £17, 
the number thus set apart, is contained in £100 ; the quotient wQl 
be an abstract number. The answer will, of coarse, be- as many 
pounds to each man as there are parcels of £17 in £100 ; that is, as 
there are units in the quotient. 

Had the divisor beeia a single digit, the work might have been 
performed by Short Division. 

We therefore have this general 

RULE. 

Place the divisor on the left of the dividend, as in Simple 
Division, Divide first the number of the highest denomina- 
tion by the divisor, JRedtice the remainder, if any, to the 
next lower denomination (adding the number in the dividend 
of that denomination), and divide the sum by the divisor, 
wid so on. 

If there is a final remainder, express its division in a 
fractional form, and annex it to the quotient. 
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EXAMPLES. 

642-648. Divide 25yd. B^. Ina. hj S ; 4; 5; 6; 1 ; 
8; 9. 

649-562. Divide 2lcwt Sqr. 20/6. 13<». 9dr. hj 2; S; 
4 ; 6 ; 6 ; Y ; 8 ; 9 ; by 27 ; 63 ; 81 ; 64 ; 42 ; 49. 

Note. — The pupil will observe that these latter divisors are com- 
posite numbers. 

663-667. Divide lOlb. Soz. lepwt Sgr. by 13 ; 19 ; 28 ; 
29; 31. 

568. A man bas 23 days allowed to walk 100m*. Ajfur. 
SOrd. l^yd, 2ft, How far must be walk eacb day ? 

669-672. Divide 10 tuns 2hhd. llgal. 2pt. by 67 ; 51A. 
IE, UP. by 61 ; Affol, 2qt by 144 ; £113 ISs. 4:d. by 31. 

673. Divide GiSUlda. 9hr. bSm, 248ec, by 1843. 

674. Divide Imi, 255ft, lOin. by 365. 

675. Bougbt 16 sbeep for £5 128, 6d. How much did 
one sbeep cost ? 

676. If 24:t/d8, of cloth cost £18 Qs., how much is that 
per yard ? 

677. From a piece of cloth containmg 12Qi/d9. Iqr,, a 
tailor made 18 coats, which took one-third of the whole 
piece. How many yards did each coat contain ? 



QUESTIONS INVOLVING THE POTJR PRECEDING RULES. 

678. Twenty-four men a^ee to construct 7mt. 1/wr. 24trd, 
of road : after completing •}■ of it, they employ 8 more men. 
What distance does each man construct before and after the 
8 men were employed ? 

679. A silversmith has seven tea-pots, each weighing 1/&. 
3<w. ISpwt. llffr. What is the whole weight ? 
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680. A farmer has 1000 bushels of apples, which he puts 
mto 350 barrels. How many does each barrel hold ? 

681. If it require 1 sheet of paper to print 24 pages of 
a book, how many reams, allowing 18 quires to the ream, 
will it take to print 3000 copies, of 250 pages each ? 

582. An estate worth £2570 is to be divided as follows i 
the widow has one-third of the whole, the remainder is to 
be divided equally between seven children. How much does 
the widow receive, and how much does each child have ? 

683. Divide 100 acres, 3 roods, 8 rods of land, between 
four persons. A., B., C, and D., so that A. shall have one- 
sixth of the whole, B. one-fourth of the remainder, C. one- 
third of what then remains, and D. the rest. How much 
does each one have ? 

684. A., B., C. and D., having IBcwt. Iqr, Ub. of sugar, 
they agree to divide'it as follows : A. is to have one-half 
of the whole, B. is to have one-third of the remainder, C. is 
to have one-fourth of what then remains, and D. is to take 
what is left. What were their respective portions ? 

685. What is the weight of the following coins: 10 
guineas, each weighing 5 pwt. 9^ grains ; 7 sovereigns, 
each weighing 1 pwt. 8i grains ? 

686. What is the weight of 13 crowns, each weighing 
18 pwt. 4^ grains ; 14 shillings, each weighing 3 pwt. 
15^ ffr. ; 9 sixpences, each weighing 1 pwt. Id^j gr. ? 

587. In one eagle there are 232^ grains of pure gold, 
12^ grains of silver, and 12^^ grains of copper, and the 
same proportions of gold, silver, and copper for all other 
American gold coin. In 10 eagles, 7 half-eagles, 6 quarter- 
eagles, how many grains of gold, silver, and copper ? 

688. One pound of pure gold is sufficient for how many 
dollars of gold coin> if it require 23*22 grains for one 
dollar? 
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689. One pound of pure silver is sufficient for how many 
dollars of silver coin, if it require 371 '25 grains for one 
dollar? - 

690. The aggregate ages of 35 individuals amount to 
964yr. Wnio. 3wk^ 6da. IShr. 4:1 min, BSsec. What would 
be the age of each of the 36, supposing their ages were all 
equal? 

591. For 13 successive years a man peddled his wares 
from Nov. 1 to March 16 mclusive, in the Southern States,; 
jfrom March 21 to June 29, in the Western States ; from 
July 14 to Oct. 2, in the Northern States; and 20 days of 
each year he passed in the Middle States. How long was 
he m each section of the country ? and how long in all ? 

592. If one solar year is B65da. 5hr. 48mtn. 4Y'588««?., 
what will be the length of 1000 years ? 

593. The moon occupies about 29*53 days, on an average, 
from change to change. How long will be required to make 
236 changes or lunations ? 

594. The moon moves through an entire circumference 
of 360° in 2lda. Ihr, 43wm. 1 1'Ssec, How far does it move 
each day ? 

696. If £1000 10s, 5d. Sfar. be divided equally among 
23 individuals, how much will each receive ? 

596. Bought 5 casks of sugar, each weighing 4001b. 
13(x?. ; 4 casks of 375/5. lOoz, each. What was the weight 
of the 9 casks? 

597. If a ship sail 3000 miles in lOda. IBhr,, what is the 
average hourly rate ? 

698. If we estimate one degree of the earth's equator 
at 69J miles, what will be the length of an arc of 14P 18' ? 

599. If the circumference of the earth at the equator is 
24899 miles, through what distance is a pomt <^ the equatcnr 
carried each hour by the earth's daily revolution ? 

13 
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600. If each mdiyidual of a city of 50000 inhabitants 
requires 4*75 gallons of water dally, how much will be an- 
nually required to supply the city ? 



Duodecimals. 

§ 92. Duodecimals* are a kind of denominate numbers, 
whose denominations increase or decrease in a twdve-fM 
ratio. They are applied to the measurement of surfaces and 
solids. 

The denominations of Duodecimals are the /ooi (/.), which 
is the unit ; the inch or prime ('), which is -^ of the/. ; the 
second ("), which is -j^ of the prime ; the third ('"), which 
is ^ of the second, &c. The accents which are used to 
distinguish the denommations below feet are called indices. 

The Addition and Subtraction of duodecimals are per- 
formed like addition and subtraction of other denominate 
mmibers. It need only be remembered that 12 of any de- 
nomination make 1 of the next higher. 

EXAMPLES. 

(601.) (602.) 

17/ r 8" 365/. 1' 1" 9'" 

25/ 0' 2" 521/ 10' 10'' 11'" 

30/ 10' 11" 605/ 8' 8" 1'" 

29/ 6' 6" 731/ 3' 0" 8'" 

603. What is the sum of 3/ 6' ^'\ 8/ 3' 4", 9/ 1' 3", 
and 10/ 10' 10" ? 

604. What is the sum of 100/ 8' 8", 136/ l", 65/ 
9' 2", 45/ 3' 3", and 200/ 6' 6" ? 

* From a Latin wdtd, duodeehUi meaning twl9§. 
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(606.) (606.) 

From 87/ 8' 4" 100/ 10' 10" 

Subtract 35/ 8' 9" 90/ 6' 3" 

607. From 26/ 6^ 6^" subtract 18/ 9^ 10^^ 

608. From 100/ subtract 68/ 2' 1". 

609-612. What is the sum, and what is the difference of 
37/ 11' 3" and 13/ 1' 11" ? of 99/ 9' 9" and 31/ 10' 10" ? 

613-615. From 100/ subtract 11/ 11' 1"; from the re- 
msundcr subtract 11/ 11' 1" ; and from this remainder sub- 
tract 11/ 11' 1". What are the three successive remain- 
ders? 

616-619. What id the sum and difference of 47/ 1' 1" 1'" 
and 13/ 11' 11" 11"' ? of 101/ 10' 10" 10'" and 19/ 3' 
3" 1'" ? 

620. What is the sum of 6/ 8' 4^", 4/ 4' 0" 4'", and 
13/ 6' 6" 2'" ? \ 

Multiplication of Duodbgimals. 

§ 93. Suppose we wish to multiply 14/ 7' by 2/ 3^ we 
should proceed as follows : 

14/ 7' 
2/ 3' 

3/ 7' 9" 
29/ 2' 



Ans. 32/ 9' 9" 



We begin on the right hand, and multiply the multiplicand through, 
first by the primes of the multiplier, then by the feet of the multi- 
plier ; thus, 3'X7'=j\xA=rVi ^^ * ^<^*» ^^^h is 21"=1'9"; we 
write down the 9", and resenre the 1' for the next product ; again, 
14/.X3'=14X |?2=fl °^ * ^*» which is 42'; now adding in the 1', 
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which was reserved from the last product, we have 43'=8/. T', which 
we write down, thus finishing the first line of products. 

Again, we have 2/.x7'=2XY^2=f2 °^* ^*^*' which is 14'=1/. 2' ; 
we write the 2' under the primes of the line above, and reserve the 
1/ for the next product ; 2/.Xl4/.=28/., to which, adding in the 1/. 
reserved from the last product, we have 29/., which we place under- 
neath the feet of the line iabove. Taking the sum, we find 82/1 9' «" 
for the answer, or 82/.-f|^/.-f-j-ff/. 

It will thus be seen that, in the multiplication of Duode- 
cimals, tbe sum of the indices of tbe factors is the number 
of the indices of the product, just as in decimals the sum 
of the decimal places in multiplier and multiplicand forms 
the number of decimal places in the product. Or each in- 
dex (') might be regarded as denoting the factor 12 in the 
denominator of a fraction, of which the number having the 

2 
index is the numerator. Tlius, l'=^4j/. ; 2"=-- — 75^- ~ 

2 6 

SiifiTs/' = 10'"". The foot, being the unit, or integer, has 
no index. 

Note. — It must be remembered that in Duodecimals, when not 
used to express linear measure, but surfaces or solids, the foot con- 
tains 144sq. in, or 1728s. in. Consequently, in the measurement of 
surfaces, 2' would be equal, not to 28q. in^ but to -^ of \4ABq, in^ or 
24«^. in. In the measurement of solids, 2' would be -^ of 1'728«. tn.=: 
288«. in. The prime (square measiu-e) is a strip of surface of 1 inch 
wide and 12 inches long ; the prime (solid measure) is a slab 1 inch 
thick, 12 long, and 12 broad. 

From what has been said, we inf^r the following 

RULE. 

Place the several terms of the multiplier under the corre^ 
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sponding ones of the multiplicand. Beginning at the right 
hand, multiply the several terms of the multiplicand by the 
severed terms of the multiplier successively, placing the right" 
hand term of each of the partial products under its multiplier. 
To each product-term anrvex as many indices as are in both 
its factors. The sum of the partial products will be the re- 
suit required, 

EXAMPLES. 

621. What is the product of 3/ Y 2" by If, 6' 3"? 
622-623. Multiply If 8' by 6/. 4' 3"; 6/. 9' 7" by 
4/ 2'. 

624. What is the area of a marble slab whose length is 
7/. 3', and breadth 2/ 11' ? 

625. How many square feet are contained in the floor of 
a hall 37/ 3^ long, by 10/. 7' wide ? 

626. How many square feet are contamed in a garden 
100/ 6' in length, by 39/ 7' in width? 

627. How many yards of carpeting, one yard in width, 
will it require to cover a room 16/ 5' by 13/ 7^ ? 

628. How many yards of Brussels carpeting, 27 inches 
wide, will be required to cover a room 15/ 9' by 16/1 7' ? 

629. How many square feet in 12 boards, averaging 12/1 
8' long by 1/ 9' wide, each ? 

630. What will it cost to veneer a surface 7/ 6^ 3" long, 
by 5/ 2' 7" wide, at 87 J cts. per square foot ? 

631. How many cubic feet in a wall 80/ 9' long, 1/ 8' 
wide, and 3/ 4' high ? 

632. How many solid feet in a pile of wood, 156 feet 
long, 4/ 8' high, 6/ 4^wide? 

633. In one side of a house are 12 windows ; in each 
window 12 lights : each light is 1/ 3' by ll''. How many 
square feet of glass in the whole ? 

13* 
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634. A room is 18/. long, 14/ 6' wide, 9/ 8' high. There 
dre 4 windows in the room, each 6/ 6' long by 3/ wide ; 
and 2 doors, each 6/ 9' high by 2/ 10' wide. What will 
be the cost of plastering said room at 12^ cents per square 
yard? 

635. What will it cost to pamt a house 42/ 6^ long, 28/1 
6' wide, 19/1 6^ high, at 13 cts. per square yard ? 

Note. — ^No deduction is made for windows. The painting of the 
sashes is considered equiyalent to the painting of the surface oyer 
which the sashes stretch. 

636. What is the square of 23/ 8' 1" ? What is tho 
cube of the same ? 

637. How many bricks, each 8m. long, 4:in. wide, and 
2m. thick, are required to build a wall 180 feet long, 6/ 6' 
'/dgh, and three bricks wide, no allowance being made for the 
mortar? 

Division of Duodecimals. 

§ 94. There are 27/ 0' T 9" - 6"" in the surftce of a pianoKsloth. 
The breadth of the doth is 8/ T 2". What is its length ? 

8/ r 2" ) 2T/. C r 9'" 6"" ( If. 6' 8" 
26/ 2' 2" 



1/ 


10' 


6" 


9'" 




1/ 


9' 


r 


0'" 








10" 


9'" 


6"" 






10" 


9'" 


6*^ 



Dividing the product 27/ 0' T 9'" 6"" by 8/ T 2", one of its fSsMS- 
tors must give the other factor. 

We therefore divide first the 27/ by 8/, and find the quotient 1 
feet. Multiplying the whole divisor by the quotient, we have 26/ 
2' 2", which we subtract firom the corresponding denominations of the 
dividend. To the remainder we aimez another term of the dividend. 
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Dividiog 1/. 10' or 22* by 8/!, we obtain 6' for a quotient, by which 
we multiply the whole divisor. The product, If. 9' *l" 0'", we sub- 
tract from the corresponding denominations of the dividend, and to 
the remaindier annex the remaining term of the dividend. Dividing 
10" by 8/r we obtain 8" for a quotient ; multiplying the whole divi- 
sor by this, and subtracting, we find no remainder. The length of 
the cloth, then, is T/. 6' 8". 

There can be no difficulty as to how many indices we shall annex 
to any term of the quotient, if we remember that the indices of the 
quotient added to those of the divisor must equal those of the divi- 

9 3 

dend. Thus, 9"'" divided bv 3"= • = 

ocn* xnuB, v oxYiueu uj o 12X12X12X12X12 ' 12X12 

^ or 8"' ; so 86'"""'-r6""=6"". 



12X12X12 

RULE. 

Arrange the numbers as for denominate division. Di- 
vide the highest term of the dividend by the highest term of 
the divisor. Multiply the whole divisor by the quotient 
thus (Stained, and subtract the product from the correspond- 
ing terms of the dividend. To the revnmnder annex the 
next denomination of the dividend. Divide the highest term 
of this .partial dividend by the highest term of the divisor^ 
a^ before, and so proceed, till the division is complete. 

Note 1. — If, on the multiplication of the tohole divisor by the quo- 
tient figure, this is found too large, the quotient figure must be taken 
smaller. 

2. If the highest term of a partial dividend will not contain the di- 
visor, such term may be reduced to the next lower denomination, 
and the number in that denomination added, and the division then 
performed. 

EXAMPLES. 

638-640. Divide 32/. 9' 9" by 14/ 1' ; by 29/ 2' ; by 
If 3' 6". 

641. The area of a marble slab is 21/ 1' 9" ; its length 
is If. d'. What is its breadth ? 
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642. A carpenter bought 920 square feet of boards. He 
knew that their united length was 480. feet. What did he 
find their average breadth to be ? 

643. There were 4c2SScu,fL M of earth thrown out of a 
cellar. The cellar was 42/. 10' long and 12/. 6' wide. How 
deep was it ? 

644. I have a board fence containing h\^Bq.ft, 10' 8". 
Its height is 6/J. 4m. What is its length ? 

645. A block of marble for the Washington monument 
is 3/ 1' wide, 2/ 3' thick, and contams ZlS,f, 6' 11" 3'". 
What is its length ? 

Addition of Denominate Fractions. 

§ 95. We have seen (§ 88) that whole numbers of differ- 
ent denominations cannot be added together ; the same is 
true of fractions of different denominate values. Thus, \ of 
a peck and f of a quart cannot be added together. But if 
hoih quantities are made fractions of a peck, or both fractix/M 
of a quart, their sum may he found, 

|pAr.=|gr«. ; and fg'^+|g'«.=6fg«. Again, |gr<.=^*. ; 
and \pk.+^pk,=^\%pJc.+-i^pk,=^pk.^^^t.=Qiqt, 
the same result as before. 

EXAMPLES. 

646-648. Add \s, to \d. ; f g^. and \pk, ; |c?a. and \hr. 
649-650. Add \yd, \ft, and |m. ; £J |5. |^. and f gr. 
651-652. Add \wk, \da, and JAr. ; \yr. ^wk. ^da, 

653. What is the sum of ^ of a cwU, ^ of a gr., J of a Jh, ? 

654. What is the sum of ^ of a bushel, J- of a peck, 
J of a quart ? 

655. What is the sum of ^ of a yard, and |- of a foot? 
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656. What is the sum of } of a week, ^ of a day, and 
j of an hour ? 

657. What is the sum of | of a bushel, |- of a peck, and 
^ of a quart ? 

658. An invalid laborer worked during the first week of 
harvesting, ^wk,, counting 6 days to the week; during the 
2d, ^jo^a., counting 10 hours to the day ; duiing the 8d, 
{^da, ; during the 4th, 6^Ar. ; during the 5th, ^hr. How 
much did he earn at the rate of 12^ cts. per hour? 

Subtraction of Denominate Fractions. 

^ 96. As in addition, the fractions must be first reduced 
to the same denomination, afterwards to a common denom- 
inator. The operation is then the same as subtraction of 
common fractions. 

From I- of a pound sterling subtract J of a shilling. 

£i=^, ; and 55._j5.=|65._^5.,=|3^.:=2^. Or, 
ls.=£jhf; and £i-'£rh=^^^-£jh=£^=^ii^' 
=2yV*> ^^^ same result as before. 

EXAMPLES. 

669-660. From |<?a. subtract imin. ; from ^^a. sub- 
tract ^hr, +^jmm. 

661. From ^ of } of 15 yards of cloth subtract "}- of ^ 
of 1 quarter. 

662. From ^ of 5 acres of land, subtract J of 3 roods. 

663. From ^ of an ounce, take f of a pennyweight. 

664. From ^ of a hogshead, take f of a quart. 

665. A man had a field to plough, containing 3^. |-J3, 
JP. ; f u4. ^B. f P. was ploughed the first half-day. How 
much remained to be ploughiSd ? 
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666. A grocer lost from f of a hogshead <^ molasses 
Iffal. and ^qt How much of the hogshead, expressed de- 
cimally, leaked out ? 

667. Suppose a man consume ^ of every day m sleep ; 
^ of every day m eating ; ^hr, each day in amusement ; 
JAr. each day in idleness : how many days, of 10 hours each, 
has he for work in the course of the year ? 



EXERCISES IK DENOMINATE FRACTIONS. 

668. k person gave ^ of a pound sterling for a hat, J of 
a shilling in some thread, and J of a penny for a needle. 
What did hf pay for all ? 

669. What is the value of ^ of a week, ^ of a day, and 
^ of a minute ? 

670. What is the value of |^ of a pound, i of an ounce^ 
and ^ of a pennyweight, Troy ? 

6*71. If ^^i pounds of sugar cost 43^ cents, how much 
is it per pound ? 

6Y2. If I pay |4*04 for 8j bushels of apples, how much 
do I give per bushel ? 

6Y3. Four persons, A., B., C, and D., own a ship : of 
which A. owns |^ of §• of the whole ; B. owns |- of | as much 
as A. ; C. owns f as much as B. ; and D. owns the remain- 
der. What are the respective parts owned by each ? 

674. -From J of f of a day of 24 hours, take J of 1^ 
hour. 

676. To f of 4J days of 24 hours each, add J of ^. of 3f 
hours. 

676. A certain sum of money is to be divided between 4 
persons in such a manner that the first shall have ^ of it, 
the secQud i, the third i, and the fourth the ramainder^ 
whibh is |28. What is the sum ? 
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6*77. A. receiyed -J of a legacy, B. ^, affd C. the reiaain- 
der. Now it is found that A. had |80 more than B. Hov 
much did each receive ? 

678. Eight detachments of artillery divided 4608 camion- 
halls in the following manner : the first took 72 and ^ of 
the remainder ; the second took 144 and ^ of the remainder ; 
the third took 216 and J of the remainder ; the fourth took 
288 and ^ of the remainder. The balance was equally di- 
vided among the remaining four detachments. How many 
balls did each detachment receive ? 

679. Five persons divide 100 pounds of sugar as follows : 
the first takes •}- of f of the whole ; the second takes ^ of 
I of the remainder ; the third takes |^ of f- of the remain- 
der ; the fourth takes -J- of f of the remainder ; and the fifth 
had what was left. How much did each receive ? 

680-681. A person owning 100-4. BB. 4tP, of land, bought 
} of a farm of 97-4. IB. 30P., and then divided J of the 
whole equally among 3 sons. How much did each soa 
have ? and how much remained with the father ? 

682. What is ^ of the sum of f of -^ of 13 weeks, and 
J of| of 30 days? 

683. What must I pay for 38 eggs, at 28, 2d. per dozen ? 

684. How much cheese, at 9c?. 3/ar. per pound, ought I 
to receive for 13^6. 5oz. of veal, at 4^. per pound ? 

685. What is the value of | of a year of 366 J days + 1 
of 7 days of 10 hours each ? 

686. Add I of 4 degrees of 69j miles each, and | of 4 
furlongs. 

687. If I buy 113Z6. ISoz, of butter, at lO^d. per pound, 
and use SOlb., how much per pound must I sell the remain- 
der so as to receive as much as the whole cost ? 

688-691. A person gave J of all his money for a dreas 
<JOal, J of thfe iteiainder for a pair of pantaloons, aad i of 
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what then remamed for a hat. He then found that he had 
remaining £3 14«. 6d, What was the cost of each article ? 
and how much money had he at first ? 

692. From a piece of cloth contaming 20t/d, 2qr, 2na,, 
3 suits, each requiring 4it/d,, were taken; and ^ of the 
remainder was sold for $10'68f . How much was that per 
yard ? 

693. How many feet in f of a statute mile + ^ of a 
nautical mile ? 

694. How many inches in ^ of a yard + | of a metre ? 

695. How many feet in f of a chab + ^ of a furlong ? 

696. How many inches in ^ of a hand + ^ of a span 
+ i of a cubit? 

697. How many inches in 1 Ell Scotch + J of an Ell 
English + J of an Ell French ? 

698. How many cubic inches in 3 gallons, 2 quarts, and 
1 pint of wine ? 

699. How many cubic inches in f of a gallon + i of 
a quart of beer ? 

700. Ho^ many cubic inches in 1 btishel 3 pecks ? 



CHAPTER XII. 



FEBOENTAGE. 



§ 97. Thb term per cent, is an abbreviation of the Latin 
words per centum, which mean by the hundred. Thus, 

2 per cent, signifies 2 out of a hundred, or 2 hundredths; 

3 per cent. 3 out of a himdred, or 3 hundredths, &c. Per 
cent, is applied to money, apples, beans, the pupils of a 
school, or to any thing else. 
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We have seen that hundredths may be expressed either as a com- 
mon or as a decimal fraction; thus, 2 hundredths = y|^:=0 02; 
8 hundredths =:y^=0'08, &c It is the decimal form that we use 
in all operations in percentage ; 0'02, 0*03, <&c., are called the rata 
per cent. 

When the rate per cent, is more than 100, that is, more than |^, 
it is expressed as an improper fraction ; or, decimally, as a mixed 
number: thus, 106 per cent. =|§f =1-06. 

When the rate per cent, is less than 1, that is, less than y^, 
it may be expressed by a decimal of three or four places. Iliua 
•I of 1 per cent. =0*005 ; which is read, not 5 thousandths per cent., 
but y*jf of 1 per cent. ; i of 1 per cent. = 00026 ; which is read ,^ 
of 1 per cent. Reduce the common fraction to a decimal, writing the 
first quotient %ure as the tenth of a hundredth, or as a thousandth, 
Ac 

• We haye seen, § 44, that to obtain a fractional part of any num- 
ber, we must multiply the number by the fraction ; thus, 0'06 of 25 
isO'Q6X25; 00025 of 50 is 00025X50. Hence, to compute the 
percentage of any number, 

Multiple/ the given number by the rate per cent, expressed 
as a decimal. The product, pointed off by the ndefor deci- 
mals, will be the percentage required. 

EXAMPLES. 

1-8. Express in figures the following : 2 per ct. ; 8 per 
ct. ; 12 per ct. ; 60 per ct. ; 106 per ct. ; 140 per ct. ; 260 
per ct. : 1800 per ct. 

9-17. Express in the required form -^^ ; ^j^ ; -^ ; 

iFsr » Toir » ^Tinr" » tttott » totrt 5 to o^* 

18-25. Express in decimals ^ per ct. ; i per ct. ; f per 
ct. ; ^ per ct. ; f per ct. ; f per ct. ; J per ct. ; j per ct. 

26-32. Express in decimal form 2 J per ct. ; 3j per ct. : 
6| per ct. ; 36^^ per ct. ; 220^ per ct. ; 600f per ct. ; 
046f per ct. 

14 
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83-37. What is 0-06 of $1122? 006 of $79468? 0*07 
of $8912-60 ? 0-08 of $34567-623 ? 009 of $3479021*05 ? 

38-47. Find the percentage of $987634*37 at each of the 
following rates : J per ct. ; 2 J per ct. ; i per ct. ; S\ per ct. ; 
f per ct. ; 6| per.ct. ; 25 per ct. ; 412 per ct. ; 1900 
per ct. ; 43 per ct. 

48-53. Find 38 per ct. of 4 ; 97 per ct. of 16 ; 600 per 
ct. of 7 ; 840 per ct. of 28^ ; 366 per ct. of i ; 92 per ct 
off 

64. What is 3 per cent, of 5789 pounds? 

66. What is 4 J per cent of $75*03 ? 

66. What is 7 per cent of 2346 ? 

67. What is 30 per cent of $496 ? 

68. A person laid out $222 as follows: he gave 21 per 
cent, of his money for calicoes ; 16 per cent, for thread ; 
45 per cent, for silks ; and the remaining 19 per cent, for 
broadcloths. How many dollars did he expend for each ? 

69. A merchant haying 600 barrels of flour, sold at one 
time 26 per cent, of it ; at another time he sold 20 per cent 
of the remainder. How many barrels did he sell at each 
time, and how many remained ? 

60. A farmer raising 1097 bushels of wheat, gives 10 
per cent, of it for thrashing ; 10 per cent, of the remainder 
for flouring. What per cent, of the whole will he have left ? 

61. A California miner having secured 15^ pounds of 
gold dust, finds that it loses 5 per cent, in refining ; he then 
gives 6 per cent, for coining. How much ought he to re- 
ceive after it is coined ? 

62. Suppose at each stroke of the piston of an air-pump 
10 per cent, of the air in the receiver is exhausted, what 
per cent, of the sur will remain after the 1st, 2d, 3d, and 
4th strokes, respectively ? 

68. A man laid out 26 per cent, of $100 for clothing ; at 
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Qie same time a sum of mone/ was paid him equal to 25 
per cent, of what he had after his purchases. How much less 
CQoney did he bring home than he had when he left home ? 

64. A merchant invested $6480 in trade, but lost 0^5 
»f it. How much did he save ? 

65. A. and B. invested |100 each in a speculation. A. 
lost 100 per cent, of his investment, and B. made 100 per 
«ent. on his. How much better off was B. than A. ? 

66. Out of a hogshead of molasses 36 per cent, leaked. 
How many gallons remained ? 

67. A coal dealer bought 17180 tons of coal, and sold 
62 per cent, of it at $4*50 per ton, and the remainder for 
$4*87 per ton. How much did he sell the whole for ? 

Applications of Pebobntaoe. 

^ 98. The principle of percentage has a very extensive 
application to mercantile transactions, and to the calcula- 
tions of practical life. Commission and Brokerage, Bise 
and Fall of Stocks, Assessment of Taxes, Duties, Insurance, 
Profit and Loss, Interest, Discount, <fec., involve chiefly the 
computation of percentage. 

Commission, Bboeeraoe, and Stocks. 

§ 99. Commission is an allowance made to an agent for 

the purchase or sale, or care of property. This agent is 

. called a factor, or correspondent, or commission merchant. 

Commissions are estimated at so much per cent, on the 

money employed. 

Brokerage is merely the conmiission paid to a Broker^ 
or dealer in stocks, money, or bills of exchange, for trans* 
«ctii^ business. 
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Stocks are Govemment Funds ; State Bonds ; tbe capi- 
tal of Banks; of Insurance, Railroad, and Manufacturing 
Companies, &o. 

This capital, or monei/ paid in, is divided into sJutres, which are 
owned by stockholders. The original cost of a share is its par value. 
If it sell in the market for more than its original cost, it is said to be 
above par, or at an advance ; if it sell for less, it is below par, or at 
a discount. 

The original cost of a share is usually $100, though it is sometimes 
|25, $60, $500, <&c 

The rise or fall in stocks is a per cent, on the par value. Thus, a 
share, whose par value is |^, at 16 per 'cent, advance, will bring 1^ 
of its original cost ; at 16 per cent, discount, will bring but -f^ of its 
original cost. 

The profits of these companies are, every year, or every half-year 
divided among the stockholders. The amount so paid out is called 
a dividend. 

EXAMPLES. 

68. A lady had a bequest of $10500 ; she paid an agent 
2^ per cent, commission, per annum, to take care of the 
money for her. How much did the conmiission amount to ? 

69. I bought 27 shares of Providence Raih-oad stock at 
13 per cent, discount, and sold them again at an advance 
of 2 per cent. How much did I gain by the operation ? 
The par value was $100. 

70. A gentleman paid k broker \ per cent, to invest 
$19278 in govemment funds. How much was the bro- 
kerage ? 

71. A man owns 46 shares of bank stock, par value $50, 
on which he received 4^ per cent dividend. What was the 
amount of his dividend ? 

72. A factor sells 43 bales of cotton, at $375 per bale, 
and charges 2 per cent, commission. How much money 
must he pay to his principal ? 
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is, A. sends to B., a broker, $3605 to be invested in 
stock : B. is to receive 3 per cent, on the amount paid for 
the stock. What was the value of the stock purchased ? 

Since B. is to receiye 8 per cent., it is plain that $108 of A.'s 
money would purchase $100 worth of stock. Hence, the amount ex- 
pended for stock must be -j^l of $8606. 

In such cases as the above, when the given sum includes the fac- 
tor's commission, and we desire to know what amount he must invest 
for his principal so that the balance may be his commission on the 
amount invested, we must divide the given sum by the percentage 
of the commission increased by a unit. 

74. A factor receives $60112, and is directed to purchase 
cotton at $289 per bale : he is to receive 4 per cent, on the 
money paid for the cotton. How many bales did he pur- 
chase ? 

15. The par value of 125 shares of bank stock was $100 
per share. What is the present value, if the stock is worth 
18 per cent, above par ? 

76. What is the value of 50 shares of bank stock, the par 
value of which was $200 per share, on the supposition that 
it is 12 per cent, below par, or that it is worth only 88 per 
cent, of its par value ? 

11, A bank fails, and has in circulation $108567. It 
can pay only 13 per cent. What amount of money has it 
on hand ? 

78-81. A person fails, who owes to A. $3563*75, to B. 
$4062*35, and to C. $6723*33. He finds that he can pay 
65 per cent, of his debts. How much ought A., B., and C. 
to receive respectively, and how much collectively ? 

82-84. A person in trade finds, during three successive 
yeqp, that at the end of each year his money has increased 
30 per cent. If he commenced with $3000, how much 
will he have at the close of each successive year ? 
14* 
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85. A tax of 17593-50 is to be collected. For collecting, 
5 per cent, is giyen, which must be collected along with the 
tax. What was the whole sum collected ? 

86. Of $1000 worth of gold in Califorma, 5 per cent, is 
paid for transportation to the United States, and 5 per cent, 
of the balance is paid for coining. What is the value of 
the com received ? 

87. During a voyage at sea, the first week 20 per cent, 
of the provisions are consumed. During the second week 
40 per cent, of the balance is used. What per cent, of the 
whole remains at the end of the second week ? 

88. How much is 30 per cent, of 30 per cent, of |999 ? 

89. A person purchased 350 barrels of flour, and sold 
20 per cent, of it at $6 per barrel. How much nooney did 
he receive ? 

90. Of 1000 fruit-trees 4 per cent, die the first year, 
and 5 per cent, of the remamder die the second year. How 
many died during the two years ? 

Assessment of Taxes. 

§ 100. Taxes are moneys paid by the people for the sup- 
port of govenunent. They are assessed on the citi2sens in 
proportion to their property ; except the poll-tax, which is 
so much for each individual, without regard to his property. 

Before taxes can be asBessed, an inventory of all the taxable prop- 
erty must be made. 

Next the sum of the poll-taxes most be deducted fix>m the whole 
turn to be raised, and then the remainder most be apportioned ac- 
cording to each individual's property. 

To effect this apportionment, find what per cent of the taxable 
property the sum to be raised is ; then midtiply each one's inven- 
torj by this per cent expressed in decimals, and the product will be 
his tax. 
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Suppose a tax of $600 is to be raised in a town contain* 
ing 60 polls. If the whole taxable property amounts to 
137000, and each poll-tax is $0'l5, what will be A.'s tsa, 
whose property is inyentoried at |65d» and who pays one 
poU? 

We find the sum of the polls to he |45-00, lO-^S $600 

which we deduct from the $600, the amount ^0 46 

to be raised. Dividing the remainder $655 |45^ $555 

by $87000, the yalue of the taxable proper- ^^^ 

ty, we shall have the tax or per cent, on 1 MaoQ ^ $0:016 

dollar, expressed in decimals. Multiplying 
each individual's property by this per cent, will give each one's tax. 

Having determined this per cent., assessors facilitate their business 
by making out a table as follows : 



$1 pays 


$0015 


$10 


pays 


$015 


$100 


pays $1*60 
« 800 


2 ** 


0-03 


20 


u 


0-30 


200 


8 " 


0045 


80 


tt 


0-45 


800 


« 4-50 


4 « 


0-06 


40 


ft 


0-60 


400 


« 6-00 


6 « 


0^75 


50 


tt 


0-75 


500 


7-50 


6 ** 


0-09 


60 


u 


0-90 


600 


« 9-00 


7 « 


0-106 


70 


u 


1-06 


700 


« 10-60 


8 « 


0-12 


80 


u 


1-20 


800 


« 12-00 


9 " 


0-185 


90 


M 


1-85 


900 
1000 


« 18-50 
« 16-00 



The pupil can easily understand the application of the table. 

91. By the above table, what would be the tax on $425» 
there being no poll-tax ? 

92. By the same table, what must B. pay, who has 2 
polls, and whose real and personal property is asse^ed at 
$762? 

93. If C. pays 3 polls, and is assessed at $1250, how 
much ought he to pay ? 

94. What is the tax on $376, there being no polls ? 

95. How much is the tax on $1875 ? 

96. How much is the tax on $1100? 
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9*7, How much is an 8 per cent, tax on an estate valued 
at $17000 ? 

98. If a state tax of ^ of 1 per cent, is levied on all 
the property of the state, how much must that county con- 
tribute whose property is valued at |98634'73? 

99-100. If all the taxable property of New York is esti- 
mated at 1666089526, what would be the whole tax, if 
levied at 83 per cent, of 1 per cent. ? What would the tax 
be at 31 per cent, of 1 per cent. ? 

101-103. If a town raise a tax of 2 mills on the dcUar, 
how much must A. pay, whose property is estimated at 
$10500? How much must be paid on $37950? How 
much <m $1500 ? 

104. I own real* property to the amount of $45660, and 
personal* property to the amount of $4500. What will 

^ be the amount of my taxes if my state tax is 2 J per cent. ; 
my town tax 3 per cent., my city tax 4 J- per cent., and my 
school tax } per cent. ? 

105. What is the difference between a tax of 37 per cent, 
on $9876, and a tax of 037 per cent. ? 

CusTOM-HousE Business, 

§ 101. Duties are taxes levied by government upon goods 
imported into the country. 

These duties, establifihed by Congress, and collected by custom- 
boose officers at the various ports of entry, constitute the reventte of 
a country. 

Duties are either specific or ad valorem. A specific duty is a fixed 
sum imposed on a ton, hundred weight, hogshead, gallon, yard, <&c., 
without regard to the value of the commodity. 

* Real estate or property ooDBists of lands, honseB, &c, which cannot be moved. 
Personal estate is property consisting of stoclcB, mortgages, money, ftiniitiu% 
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An ad valorem duty is a percentage computed on the coet of the 
article in the country from which it is imported. 

OroM weight is the entire weight of merchandise, with the cask, 
box, bag, <Scc., containing it. I^et weight is the weight of the mer- 
chandise after all deductions. Duties are computed on the net 
weight. 

Draft is an allowance for waste. Tare is an allowance for the 
weight of the cask, box, <&&, deducted after the draft. Leakage and 
breakage is an allowance of 2 per cent, for the waste of liquors in 
cask, paying duty by the gallon ; of 10 per cent, on beer, ale, and 
porter in bottles ; and of 5 per cent, on all other liquors in bottles. 

The following is the allowance for draft : 

lb. lb, lb. lb. 

On 112 1 Between 836 and 1120.. .4 

Between 112 and 224 ... .2 « 1120 and 2016. ..T 

" 224and886....8 Above 2016 9 

Note. — Though not mentioned in a question, draft or leakage must 
be deducted before the other specific allowances are made. 

In estimating ad valorem duties, no deductions of any kind are to 
be made. 

EXAMPLES. 

106. What is the duty on 150 bags of coflfee, the gross 
weight of each bag being 168/6., invoiced* at 7 cents per 
pound, the tare being 4 per cent, and duty 20 per cent. ? 

107. At 40 per cent, ad valorem, what will be the duty 
on 346/65. sewing-silk, bought at Florence at $2'50 per 
pound? 

108. What is the duty on 114 barrels of olive oil, at 9 
cts. per gallon, allowing 2 per cent, for leakage ? 

109. When there is a specific duty on tea of 12 cts. per 
pound, what must be paid on 1*76 chests, each weighing 
112/65., tare 8 per cent. ? 

110. What is the duty, at 8 per cent., on 47 bags of 

» An invoice is b schedule of the artidee imported, with the cost thereo£ 
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pepper, each weighing 130 pounds gross, invoiced at 5 cts. 
per pound, the tare being 3 per cent. ? 

111. What is the specific duty on 20 chests of tea, at 
10 cents per pound, the gross weight of the whole being 
3*78 pounds, and tare on the whole being 56lbs, ? 

112. What is the duty, at 3 cents per pound, on 40 bags 
of Madeira nuts, each weighing 60 pounds, the tare being 
3 per cent. ? 

113. What is the ad valorem duty, at 30 per cent., on 
an invoice of $3400 of broadcloths ? 

114. What is the ad valorem duty, at 55 per cent.,, on a 
case of silks invoiced at $8532 ? 

115. What is the ad valorem duty, at 17 per cent., on 
50 bags of coffee, each weighmg 97 pounds, and which is 
invoiced at 9 J cents per pound ? 

116. What is the ad valorem duty, at 37J per cent., on 
2 gross of cutlery, invoiced at $352 ? 

117. What is the ad valorem duty, at 40 per cent, on 
a case of silks, invoiced at $3192? 

118. What is the ad valorem duty, at 50 per cent., on 
a case of Leghorn hats, invoiced at $1370 ? 

119. What is the duty on 325 dozen bottles of porter, 
at 3 cents per bottle, allowance for breakage being made ? 

120. What is the duty on 400 dozen bottles of London 
Brown Stout, at 4 cents per bottle ? 

121. What is the duty on 1000 bottles of Maddra wine, 
at 8 cents per bottle ? 

122. What is the duty on 20 casks of wine, each con- 
taining 42 gallons, at 13 cents per gallon ? 

123. What is the duty on 5 baiTels of Spanish tobacco, 
the gross weight of the whole being 637 pounds, tare 6 per 
cent., at 5| cents per pound ? 

124. What is the duty on 15 hogsheads of molasses, eaob 
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contaiiiing 63 gallons, at 8 cents per gallon, usual allowance 
of 2 per cent, for leakage being made ? 

125. What is the duty, at 3 cents per pound, on 7 hogs- 
heads of sugar, the gross weight of the whole being 9480 
pounds, tare being 16 per cent. ? 

/ 126. What is the duty, at 87^ per cent, on a bale of 
jnen, invoiced at $2333 ? 

127. What is the duty, at 15 per cent, on a package 
of indigo, invoiced at $200 ? 

128. What is the duty, at 30 per cent, on 10 oases of 
French broadcloths, invoiced at $8675 ? 

129. What is the duty, at 13 cents per gallon, on 36 
casks of wine, each containing 66 gallons, usual leakage 
being deducted ? 

130. What is the duty, at 26 per cent, on a quantity of 
lace, invoiced at $9863 ? 



Insubanox. 

§ 102. Insurance is a contract, by which an individual, 
or a company, bind themselves to make good any loss or 
damage of property by fire, or storms at sea, or other cas- 



Ships and their cargoes, houses, furniture, catUe, dkc, are insured. 

Iiife>insurance is a guaranty for the payment of a certain sum of 
money on the death of the insured. HeaLth-iDSurance secures a 
weeMy allowance during the sickness of the insured. 

This insurance is effected in consideration of a sum of money, 
called the premium, Which is paid beforehand, to the insurers or un- 
derwriters. The written agreement of indemnity is called a poHey. 

The premium is estimated at a certain rate per cent on the amount 
fatfnred* 
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EXAMPLES. 

131. If A. gets his house insured for $1800, at 41 cents 
on $100, what will be the amount of the premium ? 

132. An insurance of $12000 was effected on the ship 
Ocean, at a premium of 2 per cent. What did the premium 
amount to ? 

13i3. I effected an insurance of $5230 en my dwelling- 
house and furniture for 1 year, at f of 1 per cent. What 
did the premium amount to? 

134. What is the amount of premium for insuring $34567, 
at 60 cents on $100? 

136. What would be the premium for insuring a ship and 
cargo, valued at $463*70, from Boston to Liverpool, at 2 J 
per cent. ? 

136-140. What is the insurance on a dwelling and fur-, 
niture, valued at $16000, at 1 per cent. ? at 1^ per cent. ? 
at 2|- per cent. ? at 2^ per cent. ? at 2f per cent. ? 

141-142. A house, valued at $2800, is insured at 45 
cents on $100. What was the premium? At 48 cents on 
$100, what would have been the premium ? 

143. A person at the age of 38, effects an insurance on his 
life for a period of 7 years, for the sum of $5000, at the rate of 
$1*70 on $100 per annum. What is the annual premium ? 

144. An insurance is taken for a person aged 21 years, 
for life for the sum of $7600, at $182 on $100. What is 
the annual premium ? 

146. A person at the age of 18 years effects an insurance 
during life for the sum of $10000, at the rate of $1*69 on 
$100. How much is the annual premium ? 

146. A life-insurance for the sum of $8000 during life, 
is taken by a person 60 years old, at the rate of $4*60 on 
$100. What is the annual premium ? 
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147. A person going to California, with the intention oi 
returning at the end of 3 years, effects an insurance of $5500 
on his life for the benefit of his family, at 1^ per cent, per 
annum. What was the annual premium ? 

148-1 50. What is the annual premium on a life insurance 
of $18000, at IJ per cent. ? what at 2 per cent.? what at 
2^ per cent. ? 

Profit AND Loss. 

§ 103. Profit and Loss signify the amount which the 
m^chant gains or loses in his business transactions. 

CASE I. 

A. bought 20 yards of broadcloth, at $1'50 per yard, 
and sold the same at $2-60 per yard. How much did he 
gam? Hegained|2'60— |l-50=$l-00peryd. ; $1-00x20, 
the number of yarids,=$20, the whole gain. 

Suppose A. sold the cloth ai $1*25 per yard, ffow much 
did he lose? He lost $1-60— $l-25=$0-25 per yard; 
$0-25 X 20 =$5-00, the whole loss. 

CASKH. 

What per cent, did A. gain by the first operation, and what 
per cent did he lose by the second operation ? 

Original cost per yard $1*50: gain per yard $1*00 ; per 
cent, gain l*.f§=0-66f , or 66f per cent. 

Original cost per yard $1*60 ; loss per yard $0*26 ; per 
cent, loss ^f=0'16 j, or 16| per cent. 

CASE III. 

How much per yard did A. sell his broadcloth for, at 66| 
per cent, profit? How much for, at 16f per cent, loss ? 

15 



170 PEBOENTAaS. [CHAP. XO. 

The gain per yard is $1-50 X 0'6df , which added to |1'50, 
the original cost, gives for the selling price |1 '50+^1 '50 X 
0*66}, or, which is the same thing, $1*50 X l'66f =12-50. 

Again, the loss per yard is $l'50xO*16f, which suh* 
tracted from $1*50, the original cost, gives for the selling 
price $1*50^$1*50X0'16}, or, which is the same thing, 
$1-50X0*83J=$1*25. 

CASE IV. 

What was the cost per yard of the broadcloth, if A. sold 
it at $2*50 per yard, gaining 66f per cent. ? 

What if he sold it at $1*25 per yard, losing 16f per cent. ? 

The gain is evidently 0*66|- of the original cost, and $2*50, 
the selling price, is eqnal to the original cost, + 0*66f of 
the original cost, or, what is the same thing, equal to 1'66|- 
of original cost ; hence, the original cost was $2'50-Hl*66f 
=$1*50. 

Again, the loss is 0*16} of the original cost, and $1*25, 
the selling price^ is equal to the original cost— 0*1 6f of the 
original cost, or, what is the same thing, equal to 0*83^ of 
origmal cost ; hence the original cost was $l*25-r0'83^= 
$1*50. 

NoTB.— The preceding might be solved by the use of the ratio, 

100 
§ 114. In the case of gain the cost was ---7 of the selling price ; 

166f 
100 100 

that is, |2'50X7rTi ; in the case of the loss, the cost was r;- of thtt 
loof 88f 

100 
selling price, or |1'60 X -^. 

From the preceding demonstrations, we deduce the fol- 
lowing 

RULES. 

I. The total gain or lass it the difference between the first 
tost and the selling price. 
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II. The gam or has upon a part, divided by the cost oj 
that party or the whole gain or loss, divided hy the whUe 
coat, will give the gain or loss per cent, 

III. The first cost multiplied by 1, plus the gain per cent., 
or by 1 minus the loss per cent,, expressed as a decimal, will 
give the selling price, 

IV. The selling price divided by 1 plus the gam per cent,, 
or by 1 minus the loss per cent, expressed as a decimal, wUl 
give the cost, 

mSCELLANSOUS EXAMPLES. 

161. Bought 300 yards of broadcloth, at |2'26 per yard, 
and sold the same at $3*50 per yard. How much was 
gained ? 

152. A merchant bought 320 barrels of flour, at $5 per 
barrel, but finds that he must lose 10 per cent, in the sales. 
How much will he receive for the whole ? 

153. Suppose I buy 25 cords of maple wood, at $2*50 
per cord, and sell it so as to make 25 per cent. What must 
I receive for the whole ? 

154. Bought a house and lot for $1400, and sold it for 
$1200. How much per cent, did I lose ? 

155. Bought 225 gallons of molasses for 26 cents per 
gallon, and sold the whole for $64*35. What did I gain 
per cent. ? 

156. Bought 75 pounds of coffee, at 10 cents per pound. 
At how much per pound must I sell it so as to gaia $3 on 
the whole ? 

157. Bought 25 hogsheads of molasses, at $18 per hogs- 
head, in Havana : paid duties, $16*30 ; freight, $25 ; cart* 
age, $5*60 ; insurance, $25*25. What per cent, shall I gain, 
if I sell it at $28 per hc^head ? 
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15 J. If I buy broadcloth for $3*50 per yard, how much 
must I sell it at per yard so as to gain 25 per cent. ? 

159. If I buy cloth at 13*50 per yard, how much must 
I sell it at per yard so as to lose 25 per cent. ? 

160. A person bought a city lot for $800, and sold it so 
as to gain 40 per cent. How much did he sell it for ? 

161. A house which cost $3000 was sold for $2400. 
What per cent, was lost ? 

162. A house which cost $2400 was sold for $3000. 
What per cent, was gained ? 

163-164. If I buy an article for Is. and 6rf., and sell it 
for 3«., what per cent, do I gain ? But if I sell it for 2«., 
what per cent, do I lose ? 

166. If I buy eggs at 13 cents per dozen, and sell the 
same at 19 cents per dozen, what per cent, do I make? 

166. If eggs which cost 19 cents per dozen, are sold at 
18 cents per dozen, what is the loss per cent. ? 

167. I sold a house for $4800, on which I gamed 20 per 
cent. What did the house cost me ? 

168. I bought a railroad bond for $1065, which was 5^ 
per cent, above par. What was the par value ? 

169. Bought 60 shares of plank road stock at 3^ per cent, 
below par, for $4825. What was the par value of one share ? 

1*70. If I buy stock at 3 J per cent, below par, and sell 
the same at 5^ above, what per cent, do I gain ? 

171. If I buy a city lot for $3160, at what price must 
I sell it so as to gain 40 per cent. ? 

172. I buy 500 barrels of flour, at $5-37 J, but am obliged 
to sell it at a loss of 16 per cent. What do I receive for 
the whole? 

173. A. buys $1000 worth of stock, which he sells to 
B. at a gam of 6 per cent. B. in turn sells the same to C. 
at a gain of 6 per cent. What did the stock cost 0. ? 
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1*14. A. buys $1000 worth of merchandise, which he 
sells to B. at a loss of 5 per cent. ; B. in turn sells the same 
to C. at a loss of 6 per cent. How much did C. give for 
the merchandise ? 

115-1*16, A. buys an article for £2 Ss. 6d., and sells it 
to B. at a gain of 10 per cent. ; B. in turn sells it to C. at 
a loss of 10 per cent. How much did C. pay for the same ? 
What per cent, of original cost did he give ? 

177-178. K I buy 600 barrels of flour, at $6'26 per bar- 
rel, and sell 33^ per cent, of the same at a profit of 10 pei 
cent., and the balance at a profit of 12^ per cent., how much 
shall I receive for the whole ? And what per cent, shall 1 
gain on the whole ? 

179. Sold a city lot for |1760, and find that I have lost 
12 J per cent. What did the lot cost ? 

180. Sold a city lot for $2000, and find that I have gamed 
1 6^ per cent. What did the lot cost ? 

Simple Interest. 

§ 104. Interest is the sum paid for the use of money, 
by the borrower to the lender. It is estimated at a certain 
rate per cent per annum ; that is, a certain number of dol- 
lars for the use of $100, for one year. Thus, when $6 is 
paid for the use of $100, for one year, the interest is said 
to be at 6 per cent. ; when $6 is paid for the use of $100 
for one year, the interest is said to be at 5 per cent, <S?c. 

The rate per cent is generally fixed by law. In the New 
England States it is Q per cent, while in the State of New 
York it is 7 per cent 

The sum of money borrowed, or upon which the mterest 
is computed, is called the prirunpcU. The principal, with 
the interest added to it, is called the amount 
15* 
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0A8B I. 

To find the interest on any ^ven principal, for any whole 
number of years, at any given rate per cent. 

What is the mterest of $365*50 for 3 years, at Y per cent ? 

The interest of $365*50 for one year at 7 per cent, is 
$365'50 X 0*07 =$25*585 ; which multiplied by 3, the num- 
ber of years, gives $lr6'755 for the interest of $365*50 for 
3 years at 1 per cent. Hence the following 

IRXfUh 

Multiply the principal by the rate per cent, and the prod- 
uct 80 obtained by the number of years, JPointoffas usual. 

EXAHPUES. 

181-185. What is the interest of $2? for 5 years, at 6 
per cent.? of $98? of $279-50? of $38120-01? of 
$6958290*035 ? 

186-190. What is the interest of $68 for 13 years, at 1 
per cent. ? of $142, for the same rate and time ? of $987-41 ? 
of $654201*90? of $9412860*007 ? 

191-197. Fmd the mterest on $69582*57 for 2 years, at 
5 per cent. ; at 6 per cent. ; at 7 per cent. ; for 9 years, at 
8 per cent. ; at 10 per cent. ; at 15 per cent. ; at 24 per cent. 

198-203. Fmd the interest of $9812*17 for 48 years, at 
1^ per cent. ; at 2^ per cent. ; at 3|- per cent. ; at 4f per 
cent. ; at 5^ per cent. ; at 6|- per cent. 

204-210. What is the interest of $376, at 5^ per cent, 
for 11 years ? for 13 years ? for 16 years ? for 17 years ? 
for 19 years ? for 23 years ? for 27 years ? 

CASE XL 

To find the interest on any given principal for any given 
time, at 6 per cent. 
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The interest on $1 for one year, is $0*06 ; and since 2 
months is ^=|^ of a year, the interest on $1 for 2 months 
b lO'Ol ; again, since 6 days is ^=t^ of 2 months when 
we reckon 30 days to each month, it follows that the mter- 
est on $1 for 6 days is $0*001. Hence, if toe call half the 
number of months cents, and one-sixth the number of days 
MILLS, we shall obtain the interest of $1 for the given time, at 
6 per cent. Then the interest of |1 being multiplied by the 
number of dollars in the given principal, will give the in- 
terest sought. As an example, suppose we wish the interest 
of $125 for 1 year, 5 months, and 18 days, at 6 per cent. 

$0*085=mt. of $1 for 1 y. 6 m,=l7 months. 
3= " " ** 18 days. 

$0*088=int. of $1 for 1 y. 5 m. and 18 days. 

If now we multiply $0*088 by 126, the number oi doUan 
in the prmcipal, or, which is the same thing, if we multiply 
$126 by 0*088, we shall find $126 X0*088=$ll, the m*.er- 
est sought. 

EXAMPLES. 

211. What is the interest of $49*3? for 13 months and 
15 days, at 6 per cent. ? 

212. What is the interest of $608*62 for 1 year and 9 
months, at 6 per cent. ? 

213. What is the interest of $341*13 for 1 years and 9 
days, at 6 per cent. ? 

214. What is the mterest of $100 for 16 years and 8 
manths, at 6 per cent. ? 

216. Whatisthe interest of $591*03 for 4 years, 3 months^ 
and 7 days, at 6 per cent. ? 

216. What is the interest of $0*134 for 4 months and 3 
days, at 6 per cent. ? 
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217. What IS the interest of $7*50 for 7 months, at 6 per 
cent. ? 

218. What is the mterest of $371-01 for 4 years and 15 
days, at 6 per cent. ? 

219. What is the interest of $67*92 for 3 years, 7 months, 
and 9 days, at 6 per cent. ? 

220. What is the interest of $329 for 5 years and 13 days, 
at 6 per cent. ? 

221. What is the interest of $47*39 for 1 year and 7 
months, at 6 per cent. ? 

222-224. At 6 per cent, what will $4650 amount to in 
1 year and 3 months ? in 2 years, 5 months, and 10 days? 
in 2 years, 1 month, and 6 days ? . 

225-227. In 1 year, 6 months, and 6 days, at 6 per cent., 
how much will $350 amount to? How much will $490 
amount to ? How much will $376 amount to ? 

228-230. At 6 per cent, what viU $1000 amount to in 
3 years and 6 months ? in 3 years and 6 days ? in 4 years 
and 4 months ? 

CASE III. 

To find the interest on any given principal for any given 
time, at any given rate per cent. 

First meth)d. 

Find the interest of $300 for 1 year, 3 months, and 12 
days, at 4^ per cent. 

At 6 per cent, the interest would be $23*10 ; at 4 J per cent, 
it would be 4J sixths or t^=| of $23*10=$17*325 ; at 7 
per cent, the mterest woidd be 7 sixths of $23*10r=$26-95, 
&c. Hence this 

RULE. 

Find the interest on the given principal for the git^en 
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timeateper cent as by Case 11. Then take as many BuanaB 
i^such interest as wUl equal the given per cent 

EXAMPLES. 

231. What is the interest of $19'41 for 1 year, 7 months, 
and 13 days, at *J per cent ? 

232. What is the mterest of $530 for 3 years and 6 
months, at 6 per cent. ? 

233. What is the interest of |6-3lr for 4 years and 12 
days, at 8 per cent. ? 

234. What is the mterest of %^0*10 for 3 months, at 9 
per cent. ? 

236. What is the interest of $3671 for 6 months, at 10 
percent.? 

236. What is the interest of $4920*05 for 3 months, at 

4 percent.? 

237. What is the interest of $40*17 for 3 months and 18 
days, at 3 per cent. ? 

238. What is the mterest of $37*13 for 6 months and 12 
days, at 4^ per cent. ? 

239. What is the mterest of $489 for 3 years and 4 
months, at 5^ per cent. ? 

240. What is the interest of $700 for 1 year and 9 months, 
at 7 per cent. ? 

Note. — ^When the prmcipal is giyen in Engliflh money, we must re- 
duce the shillings, pence, and farthings to the decimal of a £; and 
then proceed as in Federal Money. 

241. What is the mterest of £75 13«. 6c?. for 3 years and 

5 months, at 6 per cent. ? 

242. What is the interest of £14 bs. ^\d. for 4 years, 6 
months, and 14 days, at 7 per cent. ? 

243. What is the interest of £1 7*. Qd. for 2 years and 
C months, at 4^ per cent. ? , 
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244. What is the interest of £105 10«. 6d. for 9^ months, 
at 6 per cent. ? 

246-247. What is the amount of $603-60 for 1 year and 
8 months, at 5 per c^t. ? what at 6 per cent. ? what at 7 
per cent. ? 

248-260. What is the amonnt of $401*13 for 3 months, 
13 days, at 6f per cent. ? at 6^ per cent. ? at 6^ per cent. ? 

Second method. 

Find the interest of $126 for 3 years, 5 months, and 16 
days, at 1 per cent. 

TABLE OF ALIQUOT FABTS OF A TEAR OB MOlilTH* 
wuK yr, 

6 = J 15da,z= ioilmo. 

4 = J 10 = f « 

8 = J « = i " 

2 = J 6 = i « 

$126 
0-OY 

$8-82 = 1 year's mterest 
3 







$26-46 = 


= 3 years' 


tt 


4 mos. 


=iofa 


yr. 2-94 = 


= 4 months' 


<t 


1 mo. 


=iof4 


mos. 736 = 


= 1 " 


u 


16 dys. 


=iof 1 


mo. 3676 = 


= 16 days' 


it 



Ana. $30-6026=3 yrs. 6 mos. and 16 days' mt 
Hence the following 

BULB. 

MidUply as hy ruU, Case I. !Phm find the interest /of 
wimihs and days hy meam of ediquot parts. 
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EXAMPLES. 

251-264. What is the interest of $39-42 for 1 year, 6 
months, and 11 days, at 1 per cent.? of $6'Jr8'24? of 
$9872*86? of $27641-03? 

266-267. What is the interest of $47-13 for 7 months and 
21 days, at 7 per cent. ? at 9 J per cent. ? at 14J per cent. ? 

268-269. What is the interest of $321-21 for 8 months 
and 16 days, at 6 per cent. ? for 5 years, 9 months, and 21 
days ? 

260-262. What is the mterest of $270 for 2 months and 
8 days, at 7 percent. ? of $67602*01 ? of $4930016-02 ? 

263-266. What is the mterest of $404-44 for 1 year, 
6 months, and 4 days, at 7 per cent. ? of $808*88 ? of 
$297664-03 ? 

266. What is the interest of $99*99 for 11 months and 
29 days, at 6 per cent. ? 

267. What is the interest of $37*50 for 6 months and 10 
days, at 6^ per cent. ? 

268. What is the interest of $4949 for 8 months and 8 
days, at 7 per cent. ? 

269-271. What is the amount of $4660, at 7 per cent., 
for 1 year and 10 days ? for 2 years and 3 months ? for 3 
years, 4 months, and 12 days ? 

272-276. What is the amonnt of $317-12 for 2 years, 6 
months, 18 days, at 3^ per cent. ? at 4 per cent. ? at 6 per 
cent. ? at 5 J per cent. ? 

Interest whbk the time is estimated in dats. 

§ 106. Thus far, we have considered the tune, for whicl 
mterest is to be computed, as eslimated in months and days^ 
counting a nK)nth as ^ of a year, and a day as ^ of i 
month, or ^^ of a year. But as some months have 3 1 days. 
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while February has but 28 or 29, we, by the previous meth- 
ods, obtain sometimes too much interest, and sometimes too 
little, though the error must always be small. 

There is a more accurate method of computing interest 
by means of days. 

Suppose we wish the interest of $500 from May 15th to 
November 20th, at 1 per cent. We find $500 X 0-07=$35 
for one year's interest of $500, at Y per cent. By Table 
imder § 83, note 4, we find 189 days from May 15th to No- 
vember 20th. 

The interest for 189 days must be the same fractional part 
of one year's interest that 189 days is of 365 days. Hence, 
*35X^=-*4^i^=$18-123+ for the mterest of $500 
from May 15 th to November 20th, at 1 per cent. 

Hence this 

RULE. 

Find the interest for one year. Multiply this by the 
time expressed in days, and divide the product by 365 ; the 
quotient will he the interest sought. 

A note of $3'7'3'7 was given May 3, 1848. How much 
was due on it Dec. 2Y, 1848, at T per cent. ? 

By the table under § 83, note 4, we find 238 days from 
May 3 to Dec. 27. 

$37-37=prmcipal. 365)622-5842(l-705=int. sought. 
0-07=rate per cent. 366 3Y;37 =principal. 

$2-6159=one year's int. 2575 $39-076=air 'nt. Ans. 
238=time m days. 2555 

209272 2084 

78477 1825 

52318 269 
622-5842 
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EXAMPLBS. 

2Y6. A note of $365 was given July 4, 1847. What will 
it amount to June 1, 1849, interest being Y per cent. ? 

277. What is the mterest on $100 from January 13th to 
November 15, it being leap-year, and interest being 6 per 
cent. ? 

278. What is the interest on $216 from March 10th to 
December 1st, interest being 5 per cent. ? 

279. What is the mterest on $107 from April 12th to 
July 4th, interest being 7 per cent. ? 

280. What is the mterest on $1000 from June 20th to 
August 13th, interest being 7 per cent. ? 

281. What is the interest on $730 from July 4th to De- 
cember 25th, interest being 6 per cent. ? 

282. What is the mterest on $63*37 from August 9th to 
December 31st, mterest being 7 per cent. ? 

283-284. What is the amount of $210 at 6 per cent, 
from March 1st until the 26th of the following December ? 
What is the amount of the same sum from July 4th until 
January 1st, at 7 per cent. ? 

285-287. What is the mterest at 5^ per cent, of $325 
from April 1st until August 10th ? from August 10 until 
Oct. 6th ? from Oct. 6th until Dec. 8th? 

288-290. From May 3d until August 8th, what is the 
interest on $76, at 5 per cent. ? at 6 per cent. ? at 7 per 
cent. ? 

Partial Payments. 

§ 106. When notes, bonds, or obligations receive partial 
payments, or indorsements,* the rule adopted by the Su- 
preme Court of the United States is as follows : 

* IVom a Latin phraae, in dorsot meaning ^ttpon the back ;" bttcaaae the pa]r 
nenCs are wrilten acroas the back of the note. 

16 
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" The r'ulefor casting interest, when partial payments have 
been, made, is to apply the payment, in the first place, to the 
discharge of the interest then due. If the payment exceed 
the interest^ the surplus goes towards discharging the prin- 
cipal, and the subsequent interest is to be computed on 
the balance of prindpcU remaining due. If the payment be 
less than the interest, the surplus of interest must not be 
taJctn to augment the principal ; but interest continue on the 
former principal until the period when the payments taken 
together exceed the interest due, and then the surplus is to be 
applied towards discharging the principal ; and interest is 
to be computed on the balance, as aforesaid,^* 

The above rule has been adopted by N'ew York, Massa- 
chusetts, and by nearly all the other States of the Union. 

CONNECTICUT RULE. 

" Compute the interest on the principal to the time of the first pay 
ment ; if that be one year or more from the tim£ the interest com- 
meneedj add it to the principal, and deduct the payment from the mm 
total. If there he after payments m,ade, comptUe the interest on thf 
balance due to the next payment, and then deduct the payment as 
above; and in like manner, from, one payment to another, till all the 
payments are absorbed; provided the time between one payment and 
another be ous year or more. But if any payments be made before 
one year's interest hath accrued, then compute the interest on the prin- 
cipal sum due on the obligation, for one year, add it to the principal^ 
and compute the interest on the sum paid, from the time it was paid 
up to the end of the year ; add it to the sum paid, and deduct that 
wmfrom the principal and interest added as cdtove, 

** TjT any payments be made of a less sum than the interest arisen at 
the time of such payment, no interest is to be computed, but only <m 
*he principal s^mfor any period** 
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!£?^- Utica, Nov. 1, 1837. 

For value received, I promise to pay Thomas Jones, or 
order, the sum of six hundred and twenty dollars, on de- 
mand, with mterest. Charlbs Bank. 

The following indorsements were made on this note : 1838, Oct. 6, 
received $61-07; Biarch 4, 1889, $89-03; Dec. 11, 1889, $107*77; 
July 20, 1840, $200-50. 

What was the balance due, Oct. 16, 1840, allowing 7 per cent, in- 
terest, according to the U. S. rule ? 

The pupil will find it convenient to arrange the work for finding 
the multipliers at 6 per cent, as follows : 

year, mo, da. 

Date of note 1837 10 1 

Ist indorsement 1838 9 6 

2d indorsement 1839 2 4 

3dmdorsement 1839 11 11 

4th indorsement 1840 6 20 

Date of settlement ...1840 9 15. 





Multipliers 


mo. da. 


at 6 per cent. 


11 5 


0055f 


4 28 


0-024|. 


9 7 


0-046J. 


7 9 


0-0865. 


2 25 


0-014i. 



85 14 0-177J. 

The intervals of time are found by subtracting the earlier date 
firom the one next below it, § 89, Ex 471, Ac. 

To test the accuracy of the work, we may add the intervals to 
gether, making 26mo. \ida, ; and the multipliers together, making 
0-177J Now, subtracting the tune when the note was given firom 
the time of settlement, we also obtain 85 months and 14 days, which 
tune gives 0177^ for multiplier. 

It is well, in all cases where interest is to be cast on a note of many 
indorsements, to follow the above method, since by so doing, there 
is less chance for committing errors. In each particular computation 
of interest, when the value beyond the third place is one-half or 
more, add a unit to the decimal in the third place ; when that value 
is less than ono-hal^ neglect it. 

Having found the multipliers, we continue the work as follows : 
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The amount of note, or principal, Ib $620*000 

Int. on the same to Oct. 6, 1888, at 1 per cent., is 40*386 

Amount due on note, Oct 6, 1888, is 660*386 

llie first indorsement is 61'0'70 



599*816 
Interest from Oct. 6, 1888, to March 4, 1839, is 11'UI 

Amount due March 4, 1889, is 616'563 

The second indorsement is 89*080 



62'7*638 
Interest from March 4, 1889, to Dec 11, 1889, is 28*414 



555*94'7 
The third indorsement is 10'7*7'70 



448*1'7'7 
Merest from Dec 11, 1889, to July 20, 1840, is 19*085 

467*262 
The fourth indorsement is 200*500 



266*762 
Interest from July 20, 1840, to Oct. 16, 1840, is 4*409 

Ana. 211-111 
EXAMPLES. 

!£^- Utioa, May 1, 1836. 

291. For value received, I promise to pay Isaac Clark, 
or order, three hundred and fifty dollars, with interest, at 
6 per cent. N. Brown. 

Dec 25, 1886, there was indorsed $50 ; June 80, 1887, |5 ; Aug. 
22, 1888, $16 ; June 4, 1889, $100. 

How much was due April 5, 1840, if interest is computed 
according to the U. S. rule? 

292. How much was due according to the Connecticut 
rule? 

NoTB. — ^We will here indicate the steps of the process under tba 
Oonnocticut mic First, find the amount of the principal sum for 
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one year ; that is, to May 1, ISSl, Then find the amount of the first 
payment to the same date. Deduct the latter amount from the for- 
mer. Next, find the amount of the new principal thus obtained for 
another year^ that is^ to May 1, 1838 ; then find the amount of the 
second payment to the same time, and deduct as before, and so oa 



^rog' . Utioa, Dec. 9, 1835. 



293. For value received, I promise to pay Peter Smithy 
or order, one hundred and eight dollars and forty-three 
cents,* on demand, with interest, at 7 per cent. 

John Saveall. 

March 3, 1836, there was indorsed $50*04; Dec. 10, 1836, $13*19 ; 
May 1, 1838, $50*11. 

How much remained due, according to the U. S. nile, 
Oct. 9, 1840? 

294. How much according to the Connecticut rule ? 
Note. — After several steps, there will be a new principal, Dec. 9, 

1838. The interest is to be computed upon this, not for one year, 
since there is no indorsement within the year, but up to the time of 
settlement. 



Hio: Utica, Aug. 1, 1837. 



295. For value received, I promise to pay D. Budlong, or 
bearer, one hundred and forty-three dollars and fifty cents, 
on demand, with interest. * W. Gould. 

Dec. 17, 1837, there was indorsed $37*40 ; July 1, 1838, $7*09 ; 
Dec 22, 1889, $18*13 ; Sept 9, 1840, $50*50. 

How much remams due, according to U. S. rule, Dec. 28, 
1840, the interest being 7 per cent. ? 

296. How much according to Connecticut rule ? 

Note. — ^After a few steps we shall find a new principal, Aug. 1, 
1838. We compute the interest on this up to Dec. 22, 1839, as there 
is no payment within a year. From the amount deduct tJie payment 
made Dec. 22, 1889. We have, then, another new principal, the in- 
terest on which is to be computed for one year, that is, to Dec 22 

16* 
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1840, and added ; we find also the amount of the last payment to 
that date ; deduct, and find amount of the balance, Dec. 28, 1840. 

297. A note of $486 is dated Sept. Y, 1831. 

March, 22, 1832, there was paid $125 ; Not. 29, 1832, $150; May 
13, 1833, $120. 

What was the balance due, accordmg to U. S. rule, April 
19, 1834, the interest being 7 per cent. ? 

298. What was due according to Connecticut rule ? 



Problems in Interest. 

^ 107. The principal, the rate per cent., the time, and 
the interest, are so related to each other, that any three of 
them being given, the remaining one can be found. 

PROBLEM I. 

Given the principal, the rate per cent., and the time, to 
find the interest. 



Multiply the interest of $l,/ar th£ given time and given 
'^ate per cent, by the number of dollars in the principal, 

PROBLEM II. 

Given the tune, the rate per cent., and the interest, to 
find the principal. 

It is obvious that the interest on a given sum is as many times 
greater than the interest on $1, as the given sum is times greater 
than $1. Hence the following 

RULE. 

Divide the given interest by the mterestof%\ for the given 
time at the given rate per cent. 
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EXAMPLES. 

299. The interest on a certain principal for 9 months and 
10 days, at 4 J per cent., is $1 "01606. What was the prin- 
cipal ? 

300. What principal will, in 1 year, T months, and 16 
days, at 6 per cent., give $9*76 interest? 

301. What principal will, in Y years and 9 days, at 6 per 
cent.,' give $16*86 interest ? 

302. What principal will, in 3 years and 6 months, at 6 
per cent., give $92'*J5 interest ? 

303; What principal will, in 3 months and 9 days, at 8 
per cent., give $90 interest ? 

304. If a man's property be invested at 5^ per cent., 
how much is he worth, supposing his annual income to be 
$4372-50 ? 

305. A widow is receiving $848 per annum. What is her 
property, supposing it invested at 6 per cent. ? 

306. The annual expenditures of an orphan asylum are 
$2753-00. What fund mvested at 1 per cent, will produce 
that amount ? 

PROBLEM III. 

Given the principal, the time, and the interest, to find the 
rate per cent 

If the rate per cent, be doubled, other things being the same, the 
interest will be doubled ; if the rate per cent, is tripled, the interest 
will be tripled. And, in all cases, the interest at any particular rate 
per cent, is as many times greater than the interest at 1 per cent, as 
the given rate per cent, is times greater than 1 per cent. Hence we 
have this 

RULE. 

Divide the given interest hy the interest of the given prinm 
dpcUfor the given time, at 1 per cent. 
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BXAMPLES. 

807. The mterest of $100 for 9 months and 10 days u 
$3*50. What is the rate per cent. ? 

In this example, we find the interest of $100 for 9 months and 10 
days, at 6 per cent^ to be $4*66|. Hie interest at 1 p^ cent, is 
^O'lll ; therefore, dividing $3-60 by $0-'7'7 J, we obtain 4^ for the 
rate per cent, required. 

308. At what rate per cent, will $530, in 3 years and 6 
months, give $92-'75 mterest? 

309. At what rate per cent, will $19*41, in 1 year, 'J- 
months, and 13 days, give $2-200339^^ mterest? 

810. At what rate per cent, will $6*37, in 4 years and 12 
days* give $1*732'72 interest? 

811. At what rate per cent, will $4070, in 3 months, give 
$91*575 mterest? 

PROBLEM IV. 

Given the principal, the rate per cent., and the mterest, 
to find the time. 

If the time for which interest is computed be doubled, other things 
being the same, the interest will be doubled ; if the time is tripled, 
the interest will be tripled. And in all cases, the interest for any 
particular time is as many times greater than the interest for one 
year, as the particular time is greater than 1 year. Hence, we have 
this 

BULE. 

Divide the given interest by the interest of the given prin* 
eijxd,for 1 t^ear, at the given rate per cent. 

EXAMPLES. 

812. In what time will $37*13, at 4^ per cent.^ yield 
$0*7518825 interest? 
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•In this example, we find the interest of 137*13 for 1 year, at 4^ 
per cent., to be $1-67086 ; therefore, dividing $0*7618826 by $1*67086, 
we get 0*46 years ; this reduced to months and days gives 6 months 
and 12 days. 

313. In what time will 1700, at 1 per cent., give iSB'l5 
interest ? 

314. In what time will $100, at 6 per cent., give $100 
interest ? That is, in what time will a given principal double 
itself at 6 per cent, interest ? 

315-329. In what time will a given principal double 
itself at 5 per cent, mterest ? at 6 per cent. ? at 7 ? at 8 ? 
at 9 ? at 10 ? at 11 ? at 12 ? at 6j per cent. ? at 6J? at 
YJ? atSj? at9j? atlOj? at 11^? 

330-333. In what time will $848 amount to $965, at 4 
per cent, interest ? at 6 per cent. ? at 6 per cent. ? at 7 
per cent. ? 

334-336. A note for $636*50, at the time of its settle- 
ment, amounted to $1748. How long was it on mterest at 
4 per cent. ? at 5^ per cent. ? at 6^ per cent. ? 

PROBLEM V. 

Given the time, rate per cent., and amount, to find the 
priricipoU, 

This ia the same as finding the present worth of a debt payable at 
some future time, without interest; that is, such a sum of money as 
will, if put at hiterest, for the given time, amount to the debt. 

At 6 per cent, interest, the amount of $1 for one year is $1*06 , 
therefore, the present worth of $1*06 due one year hence is $1. If 
the present worth of $1*06 is $1, the present worth of $1 will be the 

same firactional part of $1 that $1 is of $1*06 ; that is, rp^ of $1, or 

$1 $2 

r— - ; so the present worth of $2 is t:^» ^* * 
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Had the time been 6 mraitfafl, the present worth of $1 would bd 

At 7 per cent, interest, the present worth of $1 for one year would 
$1 $2 

^ VfVT ' ^^ ^^* TW' ^ Hence the following 

RULE. 

Divide the sum, whose j^resent worth is required, hy the 
ammmt of%\ for the given time at the given rate ; the quo- 
tient will he the present worth. 



EXAMPLES. 

337. What is the present worth of $622*'75, due 3 years 
and 6 months hence, at 5 per cent. ? 

338. What is the present worth of $4161*575, due 3 
months hence, at 9 per cent. ? 

339. What is the present worth of $7*10272, due 4 years 
and 12 days hence, at 8 per cent. ? 

340. Sold goods for $1500, io be paid one-half in 6 
months, and the other half in 9 months. What is the pres- 
ent worth of the goods, interest being at 7 per cent. ? 

341. Sold goods for $1500, to be paid at the end of 
7| months. What is the present worth of the goods, in- 
terest being at 7 per cent. ? 

342. What is the present worth of $50, payable at the 
end of 3 months, at 4^ per cent. ? 

343. What is the present worth of $3471 "20, due 3 years 
and 9 months hence, at 7 per cent. ? 

344. Bought a bill of goods for $1200, one-third payable 
tn 3 months, one-third in 6 months, and the remaining one- 
third in 9 months^. How much ready cash ought to pay 
for the goods if we consider money worth 6 per cent, ? 
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345. The amount of a note due 2 years, T months, and 
13 days after date, is |7l298'68. What is the principal, 
the rate being 6 per cent. ? 



Discount* 

§ 108. Discount is an allowance made for the payment 
of money before it is due. It is found hy subtracting the 
present worth of the debt from the amount of the debt at the 
time when due. 

EXAMPLES. 

346. What is the discount on $100, due 6 months hence, 
at 6 per cent. ? 

34Y. What is the discount on $Y50, due 9 months hence, 
at 7 per cent. ? 

348. What is the discount on $150, due 3 months and 18 
days hence, at 6 per cent. ? 

349. What is the discount on $961*13, due 1 year and 
5 months hence, at Y per cent. ? 

350. What is the discount on $3? '40, due at the end of 
7 months, at 6 per cent. ? 

351-353. Bought a bill of goods, on 6 months' credit^ 
amounting to $973*50. How much ought to be deducted 
if cash is paid at the time of receiving the goods, interest 
being considered at 6 per cent. ? How much if interest is 
7 per cent. ? How much if mterest is 8 per cent. ? 

354-356. A man purchases a farm of 97 acres, at $110 
per acre, on a credit of 9 months. How much would he 
save by paying cash down for it, if interest is counted at 
5 per cent. ? How much if it is estimated at 6 per cent. ? 
and how mucn if at 6^ per cent. ? 

367-359. Bought a bill of goods of $1400, one-half on 
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a credit of 6 months, and the other half on a credit of 9 
months. If payment is made at the time of the purchase, 
how much ought to be deducted if 7 per cent, interest is 
considered ? How much if 6 per cent, is reckoned ? How 
much if 6^ per cent. ? 

360-361. A person at the age of 18 years has a legacy 
of $600, which is to be paid to him when he is 21 years of 
age. How much ought to be discounted for ready cash, 
interest being 6 per cent. ? How much, interest bemg 7 
per cent. ? 

Compound Interest. 

§ 109. In making contracts, it is often stipulated that the 
interest shall be paid annually or senu-annually, &c. K not 
paid at the specified time, the interest is added to the prin- 
cipal, forming a new principal, on which the next interest is 
to be computed. The final amount is called the armmnt at 
compawnd interest K from this the original principal be 
subtracted, the remainder will be the compound interest. 

What is the compound interest of $1000 for 3 years, at 
7 per cent. ? 

Principal IIOOO 

Jnterest on $1000 for one year 70 

First amount, or second principal 10*70 

Interest on $10'70 for one year 'Ti'OO 

Second amount, or third principal 1144*90 

Interest on 11144-90 for one year 80*143 

Third amount 1226*043 

Original principal 1000 

The compound interest required Am, $225*048 
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EXAMPLES. 

362. What is the amount of $100 at 6 per Qent. per an- 
num, compound interest, for two years, the interest being 
payable semi-annually ? 

363. What is the compound interest of |630 for 4 years, 
at 6 per cent. ? 

364. What is the amount, at compound interest, of $50, 
for 3 years, at 5 per cent. ? 

365. What is the compound interest of $1000 for 4 years, 
at 6 per cent. ? 

366-368. What will $1*700 amount to in 2 years, at 6 
per cent, per annum, compound interest, the interest being 
payable semi-annually ? How much, if interest is payable 
quarterly ? How much, if payable annually ? 

369-370. What will be the compound interest of $333 
for 2 years and 6 months, at 5 per cent, per annum, if in- 
terest is payable semi-annually ? How much if the interest 
is payable quarterly ? "^ 

Baneinq, and Bank Discount. 

§ 110. A Bank is a corporation, chartered by law, for 
the purpose of receiving deposits, loaning money, dealing in 
exchange, and issuing bills or bank-notes, representing specie. 

The money paid in to form the basis for the busmcss of a bank is 
called the cdpital stock. This is divided into Glares, and is owned 
Dy various individuals. 

The affairs of a bank are managed by a board of directors, chosen 
annuaUy by the stockholders. This board elect one of their num- 
ber as president. 

The cashier, appointed also by the directors, superintends the 
books, payments, and receipts of the bank. He and the president 
■ign all the biUs that are issued. 

The teller is an officer who receives and pays money. 
1*7 
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Money is borrowed from banks, on notes. These are promises to 
pay a certain sum at a specified time. The person who signs the 
note is called the drawer or maker. The person to whom the not« 
is made payable, is called the payee. A note to be negotiable^ that 
is, to pass from one to another and retain its value, must be inr 
doTsed by the payee. When so indorsed, a bank will discovnt it ; 
that is, will deduct the interest from the amount for which the note 
is given (which amount is called ihefaee of the note), and wiU lend 
the remainder. 

This remainder is called ihepresent worth or proceeds. 

It is usual for the banks to take the interest for 3 days more than 
the time specified in the note ; and the borrower is not obliged to 
make payment till these three days have expured, which are for this 
reason called days of grace. 

The States estabUsh the, rate of interest by law. In New Eng- 
land it is 6 per cent. ; in New York 7 per cent., though banks in this 
State are not permitted to take over 6 per cent., unless the notes 
discounted have more than 68 days to rua 

§ III. BarUk Discount is the same as simple mterest paid 
in advance.* It is interest upon interest, and is, strictly 
speaking, usurious. Hence, to compute bank discount. 

Cast the interest on the face of the note for 3 days more 
than the specified time ; the result will be the discount. 

The discount deducted from the face of the note vjill give 
the present worth or proceeds of the note. 

EXAMPLES. 

371. What is the bank discount on $1000 for 3 months, 
at 7 per cent. ? 

372-376. Find the bank discount on each of the following 
sums for the time and at the rate specified : $150 for 6 m/o.p 

* This mettiod of taking interest in advanoe, being usurions, has been di800» 
tinned by most banks, and instead thereof they deduct true discount, as found by 
1108. 
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at 6 per cent. ; $375 for 3 mo, 9 da,, at 7 per cent. ; $400 
for 9 mo., at 7 per cent. ; $29*30 for 7 mo., at 5 per cent. ; 
$472 for 10 mo., at 7 per cent. 

377. A note for $1800, payable in 60 days, was discounted 
at a bank at 6 per cent. What was received for the note ? 

NoTB. — Compute interest always for the three dayi grace, 

378. What is the present wbrth of a note for $6720 dis- 
counted at a bank, payable in 90 days, at 7 per cent. ? 

379. What will be the proceeds of a note for $837*60, 
payable in 30 days, discounted at 6 per cent, at a bank ? 

380-383. What will be the proceeds of the followmg 
notes, if discounted at a bank ? 



|££^- ^ Albany, Nov. 1, 1850. 

For value received, I promise to pay John Norton, or 
order, six hundred and fifty dollars, in sixty days from date, 
the discount being made at 6 per cent. 

Horace Asham. 



$848*25. Rochester, Aug. 3, 1850. 

Ninety days after date, I promise to pay Eli Stetson, or 
order, eight himdred and forty-eight dollars and ^^, for 
value received, the discount being made at 7 per cent. 

Abram Moore. 



<^g'28' LocKPORT, Dec. 20, 1860. 

Four months from date, I promise to pay Enoch Strasby, 
or order, sixty-nine dollars and twenty-eight cents, value 
received, the discount being made at 7 per cent. 

Ellery Strong. 

Note. — When the rate of interest is not specified, it is understood 
to be the legal rate of the State in which the transaction takes placa 
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14280-75. Boston, Oct. 26, 1850. 

Ninety days after date, we promise to pay Edwin Nich- 
olson, or order, four thousand two hundred and eighty dol- 
lars and ^^, for value received. Nahum & Walkum. 



|400.- Utica, Feb. 1, 1851. 

Ninety days after date, I ptomise to pay at the Oneida 
Bank, to the order of Charles A. Mann, four hundred dol- 
lars, value received. John Johnson. 

384-385. What is the bank discount of the above note? 
And what the true discount as found by § 108 ? 



^^QQ' Albany, June 10, 1850. 

Six months after date, I promise to pay at the Commer- 
cial Bank, to the order of Albertus Williams, six hundred 
dollars, value received. Hiron Barter. 

^^QQ' Albany, June 10, 1850. 

Three months after date, I promise to pay at the Com- 
mercial Bank, to the order of Albertus Williams, three him- 
dred dollars, value received. Hiron Hartkr. 

386-389. What is the bank discount of each of the two 
foregoing notes ? And what their true discoimts ? 

390. What would be the bank discount of $900, the sum 
of both notes, for 4^ months, the average time for which the 
above notes are made ? 

§ 112. When the present worth of a bankable note, the 
time for which it is to be discounted, and the rate per cent, 
are given, to find the amount or face of the note. 

What must be the face of a bank-note wJiich, when dis- 
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counted for 4 months and 15 days, gives a present worth 
of 1 100, interest being 6 per cent. ? 

If we suppose the note to be $1, the bank discount for 4 montha 
and 15 days will be $0023 ; hence,$l — 10023=|0-9'7'7, is the pres- 
ent worth. 

If, then, $0-9'7'7 require $1 for the face of the note, $200 would 
require as many times $1 as fO'QY'? is contained times in $200 
|200-r$0-9'7'7=$102-35 Am, Hence this 

RULE. 

Divide the present worth, or the amount required to be 
raised, by the present worth of%\ for the given time, and at 
the given rate of hank discount The quotient unit be the 
face of the note. 

EXAMPLES. 

391. What must be the amount of a bankable note, so 
that when discounted for 3 months, at 6 per cent., it shall 
give a present worth of $600 ? 

392. What must be the face of a bankable note, so that 
when discounted for 2 months, at 1 per cent., the borrower 
shall receive $60 ? 

393. What must be the face of a bankable note, so that 
when discounted for 10 months, at 5 per cent., the present 
worth may be $1000 ? 

394. What must be the face of a bankable note, so that 
when discounted for 7 months, at 7 per cent., <he present 
worth may be $70*60 ? 

396. What amount must I make my note, ^o that when 
discounted at the bank for 12 months, at 7 per cen^, \ may 
receive $100 ? 

396. What must be the amount of a note, so that when 
discoimted at the bank for 6 months, at 6 per cent., the bcr^ 
rower may receive $366 ? 

17* 



^ 
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if97. A man bought a house for $3287 cash. How large 
a not<Dy payable in 90 days, must he take to a bank to real- 
ize that amount, at 6 per cent, discount ? 

398-401 ?or what sum must I draw my note, so that 
the bank proceeds, at 6 per cent, for 3 months, may be 
|150 ? For wAat sum that the proceeds may be $300 ? 
For what sum th&t ihe proceeds may be $450 ? For what 
sum that the proceeds inay be $500 ? 

402-403. I buy a bill of goods for $676-50, withcTit 
credit, and wish to make a bank-note for 60 days, which, 
discounted at 7 per cent., shall yield this sum. What must 
be the face of the note ? What would be its face if dis- 
counted at 6 per cent, for the same time so as to give the 
same proceeds ? 

404. If a bank-note is discounted at 6 per cent, for 4 
months, and yield $101-75, what was its face ? 

406-407. I have three bank-notes, each discounted at 6 
per cent. : the first for 3 months, the second for 4 months, 
and the third for 6 months ; their proceeds were $600, $400, 
and $300 respectively. What were their respective amounts ? 

408-410. I have three bank-notes, each discounted for 6 
months : the first at 6 per cent., the second at 6 per cent., 
and the third at 7 per cent. They give equal proceeds, 
namely, $1000. What was the face of each note ? 



CHAPTER Xin. 

ANALYSIS AND RATIO. 

ANALYSIS. 

§ 113. If 4 men can do a piece of work in & days, in how 
many days will 6 mo.n do the same work ? 
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If 4 men can do the work in 9 da3rs, 1 man will do it in 
4x0=36 days. If 36 days be required for 1 man to do 
the work, 6 men will do it in •}■ of the time ; that is, in 36 
days-T-6=6 days. 

This process of solution is termed Analtsis. 

Note. — The word Analysis means the separating of any thing into 
its component parts or elements. It is appUed here because the 
question is taken to pieces, and its various factors and their relations 
to each other are determined by the pupil's common sense rather 
than by any formal rule. It will be noted that the first thing to be 
ascertained in questions of this kind, is the value of 1 of each of the 
unknown quantities. This being found, the value required by the 
conditions of the question can be deteriiiined by multiplication. 

EXAMPLES. 

1-9. If 6 men can dig a field of potatoes in 12 days, in 
how many days will 2 men dig the same field ? will 3 men ? 
4 men? 8 men? 9 men? 12 men? 18 men? 24 men? 
36 men? 

10-^6. If 12 barrels of cider cost 18 dollars, what will 
15 barrels cost? 18 barrels? 20 barrels? 25 barrels? 30 
barrels ? 50 barrels ? 100 barrels ? 

17-22. It required 30 hands 8 days to load a vessel. 
How many days were required for 6 hands to load it ? 8 
hands ? 10 hands ? 12 hands ? 20 hands ? 60 hands ? 

23-28. It required 30 hands 8 days to load a vessel. 
How many hands were required to load it in 2 days ? in 3 
days ? in 6 days ? 10 days ? 12 days ? 16 days ? 

29. K a wheel revolve 12 times in going 10 rods, how 
many times will it revolve in going a mile ? 

30. A man paid 28 dollars for 16 gallons of wine. How 
much did he pay for 4 hogsheads ? 

31. If 20 sq,ft of land cost |60, what would be the prici* 
3f an acre at that rate ? 
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32. A merchant invested in trade $830, which was {- of 
all he possessed. What was his property ? 

Note. — |880^S of his proporty ; J of it is 880-5-7. 

33. A dying man bequeathed for public uses $490000, 
which was ^ of his property. How much did he possess ? 

34-40. If 10 yards of cloth cost $12, what cost 15 yards ? 
What cost 20 yards ? What cost 26 yards ? What cost 
35 yards ? What cost 45 yards ? What cost 55 yards ? 
What cost 65 yards ? 

41-44. If the interest of $100 for one year is $6, what 
will be the interest of $60 for the same time ? What will 
be the interest of $100 for 6 months ? what for 2 months ? 
what for 4 months ? 

45-47. If 4 men mow a field in 12 hours, how many 
must be employed to mow it in 3 hours ? How many to 
mow it in 4 hours ? How many to mow it in 6 hours ? 

48-50. If a locomotive can run 40 miles in one hour, how 
far can it go in 1 minutes ? How far in 1 2 minutes ? How 
far in 15 minutes ? ^ 

Ratio. 

§ 114. Examples like the preceding may be performed by 
Ratio. 

Ratio is the relation which one quantity bears to another. 
It is expressed as a quotient arising from the division of the 
first quantity by the second ; thus, the relation of 7 to 8 is 
seven-eighths, or, expressed as a ratio, |-, 7-f-8, 7 : 8 ; the 
latter and most common form being the division symbol with 
the horizontal line between the dots omitted. 

In any example, to obtain the required value by the use 
of ratio, it is simply necessary to multiply the number which 
is of the same denomination as the value sought, by the 
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ratio between the other quantities, which ratio the condition^ 
of the question will determine. Thus, 

If 4 men consume 20 lbs, of meat in 3 weeks, how many 
pounds will 12 men consume in the same time? The de- 
nomination of the value sought is pounds ; hence the num- 
ber to be multiplied is 20. The ratio between the 12 and 
the 4 is -y-. Therefore 20 pounds X -y-=the value sought. 

K 12 

By cancelation, ^^ pounds X-r-= 60 pounds. 

Note. — Every question must be carefully examined, to see whesih' 
er the ratio is correctly expressed by the division of the greater 
number by the less, or of the less number by the greater. 

If 4 men can do a piece of work in 9 days, in how many 
days will 6 men do the same work? 

The denomination of the value sought is days ; hence 9, 
the number of days, is to be multiplied. 

The only difficulty now is to detennine the ratio. The 
ratio cannot be f , for this would give a result showmg that 
a longer time would be required for the 6 men to do the 
work than was required for the 4 men. The true ratio is ^. 
This may be proved by analysis. If 4 men do the work in 
9 days, it will take one man 4 times as long, which is 9 X 4 
days ; and 6 men can do it in one-sixth of this time, that 
is, in *^ days =9 days X -J. In general, when it is not 
perfectly clear what the ratio is, ascertain it by analysis. 

§ 115. There is no ratio between quantities of diflferent 
denominations ; as, for example, between 2 yards and 4 feet, 
between 7 dollars and 13 cents, or between £3 4*. and 3*. 4(f. 
Before the ratio of two quantities, whether consisting of one 
or more denominations, can be determined, tliey must he re- 
duced to the same lowest denomination, 2 yards =6 feet^i 
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$7=700 cents; £3 4«.='768rf. ; 3#. 4rf.=40rf. Hence, tho 
ratios of the preceding quantities are f ; - ^^y ; -^-. 

EXAMPLES. 

51-55. What is the ratio of 6 inches to 9 inches ? to 2 
feet ? to 6 feet ? to 3 rods ? to 1 mile ? 

56-60. What is the ratio of 7 pence to 8 shillings ? to 
98, ed. ? to 18 shillings ? to £3 ? to £2 2s. 2d. 2qr. ? 

61. What part of 50 men is 2 men ? that is, what is the 
ratio of 2 men to 50 men ? 

62-65. What is the ratio of 7 per cent, to 8 per cent. ? 
to 4^ per cent. ? to 5^ per cent. ? to 7^ per cent. ? 

66. What part of 3 miles, 40 rods, is 27 feet, 9 inches ? 
that is, what is the ratio of 2lft, din. to 3m. 40rc?. ? 

67. What part of 1 day, 9hr. is 17 minutes, 4 seconds? 

68. What part of $700 is $5*30 ? 

69. What part of 2 hogsheads is 3 pints ? 

70. What part of $3 is 2j cents ? 

71. What part of 10 shillings, 8 pence, is 3 shillings, 
one penny 9 

72. What part of 100 acres is 63 acres, 2 roods, 7 rods 
of land ? 

73. In the Eagle there are 232|^ grains of pure gold, and 
12^^ grains of silver, and the same quantity of copper. 
The silver and copper is each what part, by weight, of the 
gold ? And the silver and copper together is what part 
of the gold? 

74. In the United States standard silver coin of one dol- 
lar, there are 37l|- grains of pure silver, and 41 J grains of 
copper. What fractional part is the copper of the silver ? 

75. The silver in standard gold coin is what part of the 
lilver in the same value of standard silver coin ? 

76. The pound Troy contains 5760 grains, the pound 
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Avoirdupois contains 7000 grains. A pound Tioy is what 
part of a pound Avoirdupois ? 

77. The Imperial gallon contains 277^ cubic mches, near- 
ly ; the old wine gallon contains 231. What part of the 
Imperial gallon is the old wine gallon ? 

78. The solar year is 365 days, 5 hours, 48 minutes, 48 
seconds. By what part of a day does this exceed 365 days ? 

PROMISCUOUS EXAMPLES. 

79-83. If a ship's crew of 30 men consume $900 worth 
of provisions during a voyage of 60 days, how many dollars 
worth woidd they consume during a voyage of 117 days? 
of 30 days ? of 45 days ? of 72 days ? of 99 days ? 

84-88. If a ship's crew of 30 men, during a voyage of 
60 days, consume $900 worth of provisions, how many dol- 
lars worth would a crew of 7 men consume in the same 
time? how many would 15 men? 45 men? 72 men? 117 
men ? 

89. If f of a man's furniture be worth 860 dollars, wha' 
is the whole of it worth ? 

90. Five men earn $32 in a week. How much can 84 
men earn in the same time ? 

91. Five men earn $32 in a week. How many weeks 
will it take 20 men to earn the same sum *^ 

92-94. Five men earn $32 in a week. How many men 
will it take to earn the same sum m a day, or one-sixth part 
of a week ? in an hour, allowing 10 working hours in a day ? 
in a minute ? 

95. If a post 4 feet high cast a shadow of 12 feet, how 
long will that pole be that casts a shadow of 240 feet ? 

96. K a post 4 feet high cast a shadow of 12 feet, how 
long a shadow will a pole 90 feet high cast ? 



204 ANALYSIS AND JBATIO. [OHAP. XIH. 

97. How high is yonder steeple ? Its shadow is 14 feet 
long ; and the shadow of this fence, 4 J feet high, is 8 inches. 

98. Suppose a poll-tax of $1344 be laid on a town con- 
taining 4370 inhabitants. What proportional tax must be 
laid on a town containing 721 inhabitants ? 

99. It took 140 laborers 9 days to dig a canal 14 rods 
long. How long would it take the same laborers to dig a 
canal Im. l^rd, 2yd, 2fU long? 

100-106. If one gross of lead pencils is worth $1'60, what 
ia 1 dozen worth? 2 dozen? 3 J dozen? 4|^ dozen? 5f 
dozen ? 7 J dozen ? 9 dozen ? 

107-112. If it require 84 bushels of apples to make 8 
barrels of cider, how many barrels will 42 bushels make ? 
How many will 100 bushels make? How many will 168 
bushels make ? How many bushels will be required to 
make 1 barrel? How many to make 6 barrels? How 
many to make 10 barrels ? 

113-121. If there are 165 feet in 10 rods, how many feet 
are there in 2 rods ? in 4 rods ? in 6 rods ? in 15 rods ? in 
20 rods ? in 25 rods ? How many rods in 330 feet ? How 
many rods in 66 feet ? How many rods in 132 feet ? 

122-126. If 5 men can reap a field of grain in 3 days of 
10 hours each, how many men would reap it in 10 hours ? 
How many in 15 hours ? How many m 25 hours ? How 
many in 6 hours ? How many in 30 hours ? 

127-137. If $100 gain $7 interest in 12 months, how 
much will, it gain in 3 months ? how much in 5 months ? in 
7 months ? in 11 months ? in 17 months ? How much will 
$300 gam in 12 months ? How much will $500 gain in 12 
months ? How much will $700 gain in 12 months ? How 
much will be required to gain $10 in 12 months ? How 
much to gain $18 in same time ? How much to gain $24 ? 

138-141. If |. of a ship is worth $49000, what is the 
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whole worth? what is J (rf it worth? what is f worth? 
what is f worth ? 

142-160. If a person can count 300 in one minute, how 
long will he require to count 45 ? how long to count 15 ? 
how long to count 225 ? How many can he count in 5 sec- 
onds ? how many in 13 seconds ? how many in 50 seconds ? 
how many in V5 seconds? how many in 17 seconds ? how 
many in 37 seconds ? • 

Practicb. 

§ 116. Praotiok is the employment of the ratio of a mil- 
tiplier or divisor to its unit of the same kind, instead of the 
employment of the given multiplier or divisor itself. Thus, 
if a bushel of apples be worth 50 cents, what will 18^ bush- 
els be worth ? This answer may be obtained by midtiply- 
ing 50 cents by 18^ giving |9'25. But the ratio of 50 cents 
to $1.00 is ^%= J. Therefore, to find how many dollars 
18^ bushels are worth, it is only necessary to multiply 18^, 
the number of bushels, by ^i that is, to divide 18^ by 2. 

What is the interest of $740 for a yeai* and 6 months ? 

For a year the interest is $740 x 0*06 =|44-40. Now as 
6 months is } of a year, we find the interest for 6 months, 
by taking ^ of |44'40, which is |22-20. Hence the interest 
for one year and 6 months is $44*40 -i-$22-20=:$66-60. 

For tables of the ratios of particular parts of a dollar to 
their unit, see § 70, and of fractional parts of a year or month, 
to their units respectively, see § 104, Case III., Second 
method. 

EXAMPLES. 

151. What will 435 yards of cloth cost, at $0-75 per yard ? 
162. If I receive 7 dollars for the use of $100 for one 

18 
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year, how much ought I to receive for the use of $100 for 
7 months and 18 days ? 

153. What cost 1^ cords of wood, at $2*75 per cord ? 

154. What is the value of 28 J pounds of butter, at 11 
cents per pound ? 

155. What is the value of 500 J yards of tape, at 2^ cents 
per yard ? 

166. What must I give for 13| bushels of oats, at 43| 
cents per bushel ? 

157. What cost 18f pounds of ham, at 8 cents pei poimd ? 

158. What cost I5f gallons of oil, at $0*75 per gallon? 

159. What cost 4000 quUls, at $2'25 per 1000 ? 

160. What cost 27| yards of carpeting, at 87 J cents per 
yard? 

161. What is the value of 25 bushels of potatoes, at 
$0-31^ per bushel? 

162. What is the value of 54 spelling-books, at 12^ cents 
per copy? 

163. What is the value of 47-^ reams of paper, at $3*25 
per ream ? 

164. What is the value of 30^ gross of almanacs, at |2*25 
per gross ? 

165. What cost 16| gallons of vinegar, at 16j cents per 
gallon? 

166. What is the value of 5 J bushels of walnuts, at $1 62^ 
per bushel ? 

167. What cost 3^ gross of matches, at $1*125 per 
gross? 

168. What cost 325 bushels of apples, at 37^ cents per 
bushel? 

169. What cost 16^ yards of cloth, at $3| per yard ? 

170. If the interest on a certain sum of money is $7'3£» 
in one year, how much will it be for 5^ months ? 
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1*71. If the interest of $100 for one year is $6, how much 
is it for 10 months and 10 days ? 

172. If a steam locomotive pass 18 miles in 1 hour, how 
far will it move in SO^J- minutes ? 

lis. If the interest of $100 for 12 months is $7, how 
much is it for 4 j- months ? 

174. What must I pay for Ij cords of wood, 128 feet in 
a cord, at 6^ cents per foot ? 

175-180. For $360 how many bushels of apples can I 
buy at 50 cents per bushel ? how many at 25 cents per 
bushel ? how many at 12i cents ? how many at 33J- cents ? 
how many at 20 cents ? how many at 16 J cents? 

181-185. Among how many beggars can $12 be distrib- 
uted by ^ving 6 J cents to each ? how many if each receive 
10 cents ? how many if each receive 12i cents ? how many 
if each receive 16f cents ? how many if each receive 20 cents ? 

186-190. If my income is $600 per annum, how much 
will it be for 3 months ? how much for 15 days ? how much 
for 10 days ? how much for 5 days ? how much for 1 day ? 

191-195. How many yards of carpeting can be bought 
for $300 at $1*12^ per yard ? how many at $1*25 per yard ? 
how many at $l'87i per yard ? how many at $2*06j per 
yard ? how many at $216| ? 

196-200. If the earth move 68000 miles per hour in its 
orbit, how far will it move in 35 minutes ? how far in 45 
minutes ? how far in 55 minutes ? how far iri Ihr. 35min. ? 
how far in 2 A. 10mm. ? 

Bbduotion of Currsncies. 

§ 117. Currency is money, wliether specie, consisting of 
domestic and foreign coins, or bank-notes, redeemable in 
specie. 
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Foreign coins have, first, an intrinsic value, determined 
by their weight and purity ; secondly, a com^nercial value, 
which is the price they will bring in the market ; thirdly, a 
leffcU value, which is the value established by law. 

Thus, the Poimd Sterling (English) is represented by a 
gold coin called a sovereign. Its intrinsic value, as com- 
pared with our gold eagle of latest coinage, is $4*861. Its 
commercial value depends upon the state of trade between 
this country and England. If the balance of trade be 
against us, requiring the transportation of coin to pay our 
debts, the sovereign will command a higlier price than if we 
owe nothing abroad, and consequently require no specie for 
shipment. This mercantile value varies from 14*83 to $4*86. 

The legal or custom-house value of the sovereign is^$4*84, 
as fixed by act of Congress in 1842. 

§ 118. To reduce Sterlinfj to Federal Money. 

First method. £l=$4*84; consequently, multiplying 
$4*84 by the number of pounds, will give their value in 
Federal Money. 

Note. — If there arc sliillings, pence, or farthings in the given quan- 
tity, they must be reduced to the decimal of a pound before multi- 
plication. 

Fxample, What is the value of £9 5«. in Federal Money ? 
£9 6«.=£9-25; $4*84 X 9*25 =$44*77. 

§ 119. To reduce Federal to Sterling Money. 

$4*84= £1 ; consequently, dividing the given number of 
dollars by 4*84, the number of dollars in a £, will give a 
quotient in pounds and the decimal of a pound. Tho deci- 
mal must be reduced to its equivalent value in shillings, 
pence, and farthings. 
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Example, Reduce |44-'77 to its value in Sterling Money. 
44-!77-r-4-84=9'25, the number of pounds sterling=:£9 5», 

§ 120. Method hy ratio. There is another mode of per- 
forming these reductions, which is a more accurate mercan- 
tile method. 

The original value of the pound sterling, as fixed by act 
of Congress in 1799, was $4 J or $4*444+. This value is 
called the par value of £1 ; but it is now too small by a va- 
riable percentage of itself. Consequently this percentage, 
called the premium of exchange, must be added to the par 
value to give the current mercantile value of the pound. 

Thus, suppose exchange on England is at 9 per cent, pre- 
mium, £l=$4^xl*09=par value of £1 plus the premium 
f)f exchange ; if exchange be at 10 per cent, premium, 
£l=$4^Xl-10, &c. So conversely, $l=£^-^l-09, &c. 

Example, Reduce £9 6«. to Federal Money, when the 
premium of exchange is 9 per cent. 

£9 55.=£9-25 ; $4^x9-25 =$41 -111-1-. And |41111 
Xl-09=:$44-81099+ Am, 

Reduce $44*81099+ to British currency. 

44*81099-r-4|=44*81099x^=10-08249+, the num- 
ber of pounds at par value. £l0*08249-f-l-09=£9-2f 
nearly. So that £9 68, is the answer. 

Hence to change Sterling to Federal Money, 

Reduce the pounds and decimal of a pound at iheir par 
value to dollars ; then multiply the result hy a percentage 
that will express the par value plus the premium ofeocchange. 

To change Federal to Sterling Money. 

Beduce the dollars and decimal of a dollar to pounds at 
their par value ; then divide the result hy a percentage thai 
will express the par value plus the premium of exchmge. 
18* 
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^121. Maay of the States, at the present day, make use 
of the denominations of Sterling Money to some extent. 
But the value of the pound and its parts, as will be seen by 
the table, is not the same in all the States. (Fjor the lea- 
son of this, see § 70, Note.) 

TABLE. 

|1 in j i«*°*^V^.. [ = 6«.=£i, called Canada currency. 

{New England States, ^ 
Virginia* I s=:6«.=;£y^^, called New England. 

Kentucb^, f currency. 

Tennessee, J 

(New Jersey, 
Pennsylvania, 
Delaware, 
Maryland, J 

New York, ) 

Ohio, [ = 8«.=£f , called New York ciurency. 

North Carolina, / 



= 7». 6(i=£|, called Pennsylvania cur- 
rency. 



$1 in j 



We have, by the table, the value of $1, expressed as the 
Action of a pound in the various currencies. It is obvious 
that by inverting the ratio expressed by those fractions, we 
shall obtain the value of £1, of each of the above currencies, 
in the fraction of a dollar. 

Hence, to reduce Federal Money to Canada or to any 
State currency. 

Multiply the sum in Federal Money by the vctlue of H 
expressed as the fraction of a pound of the currency to which 
the sum is to be reduced. If the product contain the decimal 
of a pound, reduce it to sthzUings and pence. 
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To reduce Oanada or any State currency to Fedeial Money, 
Multiply the given sum, reduced to pounds and the deci" 

nal of a pound, hy the value of £l of the given currency , 

expressed as the fraction of a dollar. 

§ 122. A table of some of the foreign coins at their cus- 
tom-house value. 

Pound Sterling or Sovereign $4*84 

Guinea, English 6*00 

Crown, " 1-06 

SlulliDg piece, English.... r -23 

Iiouis-d'or, French . ; 4*66 

Franc, • " 186 

Doubloon, Mexico 16-60 

Silver Rouble of Russia 0*76 

Florin or Guilder of the United Netherlands 0*40 

Mark Banco of Hamburg... 0*85 

Real of Phite of Spain 0*10 

Real of Vellon of da 0-06 

Milrec of Portugal l-12i 

Tale of China 1*48 

• Pagoda of India 1*81 

Rupee of Bengal 0*60 

Specie dollar of Sweden and Norway 1*06 

Specie dollar of Denmark 1'06 

Thaler of Prussia and N. States of Germany 0*69 

Florin of Austrian Empire and City of Augsburg, 0*48| 

lira Lombardo-Venetian Kingdom and of Tuscany, 0'16 

Ducat of Naples 0*80 

Ounce of Sicily 2*40 

Pound of British Provinces, Nova Scotia, New 

Brunswick, Newfoundland, and Canada 4*00 

Rix-dollar of Bremen 0-'ir8| 

Thaler of Bremen 0-71 

Mll-recs of Madeira 1*00 

" of Azores.... 0-83J 

Rupee of British India 0*41^ 

10 Thalers, German 1'SO 
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Foteign coins may obviously be reduced to Federal Money, by 
multiplying the United States value of one coin by the nomber of 
coins. Federal Money may be reduced to its value in a required 
foreign coin, by dividing the given sum of money by the value of <m0 
such coin expressed in Federal Money. 



PROMISCUOUS EXERCISES IN REDUCTION OF CURRENCIES. 

201-210. Reduce the following sums, U. S. currency, to 
Sterling Money, at custom-house value: |4'84 ; |19*605; 
$3248 ; 159-00 ; $876-49; |2'718 ; $1264-36 ; $2209627 ; 
$446987-84; $2768912-76. 

211-218. When the premium of exchange *on England 
is 9 per cent., what is the value of the following sums in 
British currency? $8-72; $24-986; $79-484; $712-46; 
$8694-36; $79823-12^; $89421-07; $216549-48. 

219-234. What is the value of the preceding sums, in 
British currency, when the premium of exchange is 10 per 
cent. ? What, when it is 8 J per cent. ? 

235-240. Reduce the following sums. Sterling Money, at 
custom-house valuation, to U. S. currency : £9 6«. ; £27 3*. 
4(f. Zqr. ; £39 9<^. ; £270 14*. 9rf. 2qr, ; £4180 12«. 8f?. ; 
£69480 ^d. 

241-268. Find the value of each of the preceding sums, 
m U. S. currency, when the premium of exchange on Eng- 
land is 8 per cent. ; is 9 per cent. ; is 10 per cent. 

259-263. Reduce $100*20 to Canada and to the different 
State currencies. 

264-268. Reduce $37-37 to Canada and State curren- 
cies. 

269-273. Reduce $1000 to its equivalent value in Can- 
ada and State currencies. 

274-278. Reduce £76 15«. Qd. of the respective currwu- 
eies mentioned in the table to Federal Money. 
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279-283. Reduce £80 5*. dd. of the different cuirencies 
to Federal Money. 

284-288. Reduce £1000 of the different currencies to 
Federal Money. 

289. How many sovereigns in $8496 ? 

290. How many 5 -franc pieces in $10*765 ? 

291-295. In $9284*47 how many Mexican doubloons ? 
how many 10-Thaler pieces? how many Canada pounds? 
how many rupees of Bengal ? how many ducats of Naples ? 

296-301. Reduce to Federal Money 7498 rix-dollars of 
Bremen ; 25480 rupees of Bengal ; 4879^ silver roubles of 
Russia; 79682 sovereigns; 72981 Of pagodas of India; 
1987629 francs. 

302. Suppose I owe a Liverpool merchant £17496 8»., 
what sum in Federal Money must I pay him, when exchange 
on England is 9 per cent, premium ? 

303. I am indebted to a Liverpool house in the sum of 
$26000*75. How many pounds sterling must I pay to his 
order, when exchange on England is 10 per cent, premium ? 

304. A New England merchant wished to pay £784 10a., 
Georgia currency, to a merchant in Savannah. What sum 
in N. E. currency must he remit? 

305. How many 5-franc pieces must a Paris house remit 
to pay £9841 Is,, N. Y. currency ? 

306. The rate of duty on unported dried plums, m 1842, 
was £1 Ss, per cwt How much is that per lb., U S. cur- 
rency ? » 

, 307. The duty on grain, not rated as com or seeds, was 
IBs. per cutt. What is that per cwt, U. S. currency ? 

308. The duty on rose- wood was £6 per ton. What is 
that per cwt., U. S. currency ? 

309-314. In $1000 how many Ounces of Sicily? how 
many ducats of Naples ? how many florins of Augsburg ? 
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how many rix- dollars of Bremen ? how many Mexican doub- 
loons ? how many Louis d'ors ? 

315-325. In 1000 Mexican doubloons how many dollars ? 
how many crowns ? how many sovereigns ? how many spe- 
cie-dollars of Denmark ? how many specie-dollars of Nor- 
way ? how many pagodas of India ? how many rupees o£ 
Bengal ? how many milrees of Portugal ? how many Mark 
bancos of Hamburg? how many English gtuneas? how 
many francs ? 



CHAPTER XIV. 

PKOPORTION. 

§ 123. When the ratio of two quantities is the same as 
the ratio of two other quantities, the four quantities are in 
proportion. Thus, the ratio of 8 yards to 4 yards is the 
same as the ratio of 12 dollars to 6 dollars ; therefore, there 
is a proportion between 8 yards, 4 yards, 12 dollars, and 6 
dollars. 

The usual method of denoting that four terms are in pro- 
portion, is by means of points or dots. Thus, the above 
proportion is written, 

8 yards : 4 yards : : 12 dollars : 6 dollars. 

Where two dots are placed between the first and second 
terms, and between the third and fourth ; and four dots are 
placed between the second and thurd. 

The two dots are equivalent to the sign of division, and 
the four dots correspond with the sign of equality. Thus, 
the above proportion may be written, . 

8 yards-r4 7ard8ssl2 dolIar8*7-6 dollars. 
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£ither of the foregoing forms of this proportion may bti 
read, 

8 yards is to 4 yards as 12 dollars is to 6 dollars. 

The first term of a ratio is called the antecedent ; the sec- 
ond is called the consequent. 

The first and fourth terms of a proportion are called the 
extremes ; the second and third terms are called the means. 

Since in a proportion the quotient of the first term di- 
vided by the second, is equal to the quotient of the third 
term divided by the fourth, we have, usmg the above pro- 
portion, |-=-Sjp-.. If we reduce the fractions to a common 

denominator, they become - — -=-t — :, or omittimr the 
^ 4X66X4 ^ 

common denominator 4x6, which is, in eflfect, multiplying 

each fraction by 4 X 6, we have 8 X 6, or 48= 12 X 4 or 48 ; 

that is, the product of the extremes is equal to the product of 

the means, 

. . 8X6=48 , .8X6=48 ,^ 
Again, j^ =4, and ^ =12. 

Hence, if the product of the extremes be divided by either 
mean, the quotient will be the other mean,''' 

. . 12X4 ^ ,12X4 ^ 
Again, ——=6, and— ^=8. 

Hence, if the product of the means be divided by either 
extreme, the quotient unll be the other extreme. 

* It is oOen required to find a m$an proportional when the extremes sm given* 
tbat is, one mean of a proportion in which the means are equaL Thus, 4 and i» 
being the extremes, give a product of 3S, which is equal to the product of the means. 
Hence the means may be 2 and 18, 3 and 13, or 6 and 6 ; of these 6 and 6 are the 
equal means ; thus, 4 : 6 : : 6 : 9. 

Therefore, to find a mean proportional when the extremes are given, the square 
root of ibe*r product must be found , 1 at is, the number which being moltipUeJ 
bf itself wiU prodaoe thai pvodoct 
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From the above properties, we see that if any three of the 
four terms which constitute a proportion are given, the re- 
maining term can be found. 

The method of finding the fourth term of a proportion, 
when three terms are given, constitutes the Rule of Three. 

Let us now apply what has been explained. 

If 8 yards of cbth are worth $12, what are 24 yards 
worth ? 

The value sought must be as many times greater than 
$12, as 24 yards is greater than 8 yards. Hence, there is 
the same ratio between $12 and the vcdxie sought, as there 
is between 8 yards and 24 yards. Consequently, we have 
this proportion : 

8 yards : 24 yards : : $12 : value sought. 

Taking the product of the means, we have 24 x 12=288. 
This, divided by the first term, which /fc one of the extremes, 
gives -2^1^=36 for the other extreme or fourth term sought, 
which must be of the same kind as the third term ; there- 
fore $36 is the value of 24 yards. 

Note. — When we take the product of the means we do not multi- 
ply the 24 yards by 12 dollars, but simply multiply 24, the number 
denoting the yards, by 12, tlie number denoting the dollars. The 
product, 288, is neither yards nor dollars, but 288 units. Wben we 
divide this product by the first term of the proportion, we do not 
divide by 8 yards, but simply by 8, the number denoting the yards. 
The quotient, 36, gives the fourth terra of the proportion ; and since 
the fourth term is of the same denominate value as the third term, 
our fourth term, or answer, must be 36 dollars. 

Froiii the foregoing explanations, we deduce this first 
form of the 

Rule for Simple Proportion, or Single Rule of Three. 

I. Form a proportion by placing for the third term thi 
quantity which is of the same denomination as the answer 



/ 
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ioughU Of the two remmning quantities, the larger must 
he taken for the second term, when the answer is to exceed 
the third term; but the smaller mv^t he taken for the second 
term, when the answer is to he less than the third term, 

II. Having written the three terms of the 2>roportion, or, 
as usually expressed, having stated the question, then multi- 
ply the second and third terms together, and divide the prod- 
uct hy the first term. 

NoT^. — Since there is a ratio between the first and second terms, 
thcj must be reduced to the same denominate yalua Also, the 
third term must be reduced to its lowest denomination ; then the 
quotient found by dividing the product of the means by the first 
term will be of tlie same denomination as the third term. 

EXAMPLES. 

1. If 25 Ihs. of coffee cost |3'25, what will 312 Ihs. cost ? 

2. What cost 6 cords of wood, at $7 for 2 cords ? 

3. What will 9 pairs of shoes cost, if 5 pairs cost £2 
2s. 6dr. ? 

4. If there are 9 weeks in 63 days, how many weeks in 
865 days? 

5. If a railroad car goes 1*7 miles in 45 minutes, how far 
will it go in 6 hours ? 

6. If llOO will gain $1 in one year, how long will it re- 
quire to gaii\ llOO ? 

7. If 3 paces or common steps of a person are equal to 
2 yards, how many yards will 480 paces make ? 

8. If 15 men can raise a wall of masonry, 12 feet, in one 
week, how many will be necessary to raise it 20 feet in the 
same time ? 

9. If 1 tons of coal, of 2000 pounds each, will last 3^ 
months, of 30 da}'s each, how much will be consumed in 8 
weeks, or 21 days? 

19 
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10. If 9^ bushels of wheat make 2 barrels of flour, how 
many bushels will be required to make 13 barrels ? 

11. If a steamboat of 242 feet in length move 15 miles 
in one hour, how many seconds will it reqiurc to move its 
own length ? 

12. If a steamboat of 242 feqt in length move 15 miles 
an hour, how many times its own length will it move in 1 1 
hours ? 

13. A reservoir has a pipe capable of discharging 30 gal- 
lons in one minute. What time will be necessary to dis- 
charge 15 hogsheads ? 

14. If a man can mow 9 acres of grass in 3^ days, of 10 
hours each, how long will it require for him to mow 21 acres ? 

15. If 100 pounds of galena, or lead ore, yield 83 pounds 
of pure metal, how much pure metal will 7 tons of galena 
produce, if we reckon 2240 pounds to the ton ? 

If 12 barrels of flour are worth $54, what is the value of 
42 barrels at the same rate ? 

In this example it is obvious thai 2 times 12 barreU would be 
worth 2 times $54 ; 8 times 12 barrels would be worth 8 times $54 ; 
4 times 12 barrels would be worth 4 times $54, and so on for other 
ratios. The ratio of 42 barrels to 12 barrels is ^|. 

If we multiply $54 by this ratio, it will evidently give the value 
!>f 42 barrels. 

$54 X^. 

We may now employ the same rules for simplifyidg this expres- 
sion as were used wider § 114; that is to say, we may reject such 
factors as are common to both numerators and denominators. TbcoB, 
dividing the denominator 12, and the numerator 42, each by 6, i< 
becomes 

1 

$64x^,or$54xf 

2 
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Again, diyiding tiie denominator 2 and $54 of numerator each b^ 
2, we have 

$ixL, or $27x'7=$189. Ans. 
t 

If 200 sheep yield 650 pounds of wool, how many pounds will 825 
sheep yield ? 

In this example, the answer is required to be in pounds; we there- 
fore take 650 pounds for the tlurd term. The ratio of 825 sheep to 
200 sheep is fl^. Hence we have 

650^6. Xlj^. 
Cancelling, we have 

33 

660/6. X ~^, or, 650/6. X ^, 

8 
Again, cancelling, we have 

!lLr ^3 325/6. X 33 ^_,„^ , 
0?0/6.X-^= 7 =2681 J/6. Ans. 



If \\ of a pound of sugar cost fj of a shilling, how much will ^ 
of a pound cost ? 

In this example, our third term is |^ of a shilling. And since ^^ 
of a pound is less than 1 J, we must obtain our ratio by dividmg -^^ 
by j-J-, which gives -^^ X ff . Multiplying the third term by this ratio, 
we have |f of a shilling X^\X|f. To reduce this with the least 
labor, we must resort to the method of cancelling. Thus, cancelling 
the 28, which occurs in both numerator and denominator, also 18 of 
the numerator against a part of the 26 of the denominator, our ex- 
pression will, bythb means» become i of a shilling XyXjV^^ 
of a shilling. 

Note. — This method of cancelling should be used when the nature 
of the question will admit, since it will always simplify the operatic^]. 

From the above explanation, we deduce this second form 

Df the / 

i 

r 
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RULE OF THREE. 

0/ the three quantities which are given, (nie will always 
be of the same kind as the anstoer sought ; this quantity mil 
be the third term. Then, if by the nature of the question, the 
answer is required to be greater than the third term, divide 
the greater of the two remaining quantities by the less, for 
a ratio ; but if the answer is required to be less than the third 
term, then divide the less of the two remaining quantities by 
the greater, for a ratio. Having obtained the ratio, multi- 
ply the third term by it, and it will give the answer in the 
same denomination as is the third term. 

Note. — Before obtaining the ratio, hj means of the first two terras, 
we must reduce them to like denominations. See § 115. 

EXAMPLES. 

16. If a tree 38 feet 9 inches in height, give a shadow of 
49 feet 2 inches, how high is that tree which, at the same 
time, casts a shadow of 71 feet 7 inches? 

17. If 3 J pounds of coffee cost 2 J shillings, how much 
will lOj pounds cost ? 

18." If 6 men earn |25 in 6 days, how much can they 
*^.am in 25 days ? 

19. If a locomotive move 95 miles in 4 hours, how far 
does it go each hour ?. 

20. If it take 10 houre for 6 men to do a piece of work, 
how long will it take 15 men to do the same work ? 

21. Gave 172 for 11 barrels of fish. How much will 88 
barrels cost at the same rate ? 

22. If 43^ pounds of cheese cost |2-20, what will 216| 
pounds cost at the same rate ? 

23. If I pay |3*90 for sawing 7 cords of wood, how much 
)ught I to give for sjiwing 23^ cords ? 
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24. If -^ of a ship is worth $2863, what is the whole 
worth ? 

25. If y*y of my income is $633, what is my whole income ? 

26. A person failing in business, finds that he owes $7560, 
and that he only has $3100 to pay the debt with. How 
much can he pay to that creditor whose claim is $766 ? 

2*7. If it require 5 J bushels of wheat to make one barrel 
of flour, how many bushels will be required for 100 barrels 
of flour? 

28. If 1 barrels of flour are sufficient for a family 6 months, 
how many barrels will they require for 11 months ? 

29. If it take 26 yards of carpeting, a yard wide, to cover 
a certain floor, how many yards of -J carpetmg will be ne- 
cessary to cover the same floor ? 

30. If a person travel 8 miles in 10 hours, how far will 
he travel in 6 days, by travelling 8 hours each day ? 

31. If 36 pounds of feathers cost $16, what will 100 
pounds cost at the same rate ? 

32. If a man perform a certain piece of work in 18 days, 
when he works 8 hours per day, how many days will he 
require if he work 10 hours each day ? 

33. If a piece of board 12 inches wide and 12 inches 
long make one square foot, how many inches of length must 
be taken from a board 16 inches wide to make a square foot ? 

34. If 8 men can mow a field in 6 days, in how many 
days can 5 men mow it ? 

35. If 27 J yards of cloth cost $60, how many yards can 
I buy for $100? 

36. If 27^ yards of cloth cost $60, what will 45f yards 
cost ? 

37. If |- of a ship is worth $90Qp, what is her whole value 1 

38. If ^ of a city lot is sold for $500, what would ^ 
of the same lot sell for at the same rate ? 

19* 
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39. Admitting that the earth moves in its orbit about the 
sun, a distance of 597000000 miles, in 365 days 6 hours, 
how far on an average does it move each hour ? 

40. If the diurnal rotation of the earth move its equato- 
rial portions about 24900 miles each day, how far is that in 
each hour ? 

41. If it require 10 years of 365^ days, for light to pass 
[Km a fixed star to the earth, how many miles distant is it 
on the supposition that light moves 192090 miles in one 
second? 

42. If by a leak of a ship, i enough water run in, in 4 
hours, to sink her, how long can she survive ? 

43. If I pay $25 for the masonry of 4000 bricks, how 
much ought I to pay for the woik which requires 100000 
bricks ? 

44. If a ste<amship reqxure 14 days to sail a distance of 
3000 miles, what time, at the same rate of sailing, would 
she require to sail 24900 miles ? 

45. Admitting the diameter of the earth to be 8000 miles 
and the loftiest mountain to be 5 miles in height, what ele- 
vation must be made on a globe of ^6 inches diameter to 
represent accurately the height of such mountain ? 

46. If $100 in 12 months bring an interest of 17, how 
much will be the interest of $100 for 8 months? 

4*7. If the interest of $100 for 12 months is $7, what will 
be the interest of $75 for the same time ? 

48. If in 12 mwiths the interest of $100 is $7, how long 
must $100 be on interest to gain $10 ? 

49. If a glacier of 60 miles in length move 50 inches per 
annUm, in what time will it move its whole length ? 

50. If a staff of 10 feet in length give a shadow of 15 feet, 
how high is that tree whose shadow measures 90 feet? 

51. Suppose sound to move 1100 feet in a second, ho^ 
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many miles distant is a cloud, in which lightning is observed 
16 seconds before the thunder is heard, no allowance being 
made for the motion of light ? 

52. If it require 30 yards of carpeting which is J of a 
yard wide to cover a floor, how many yards of carpeting 
which is H yards wide will be necessary to cover the 
same floor? 

63. K the earth move through 12 signs, or 360°, in 365|- 
days, how far will it move in a lunar month of 29^ days ? 

54. Suppose a steamboat capable of making 15 miles 
each hour, to move with a current whose velocity is 2^ miles 
per hour, what will be the whole distance made during. 13 J 
hours ? And what distance will the boat move in the same 
time against the same current ? 

55. If the magnetic influence move through the tele- 
graphic wires at the rate of 200000 miles in one second of 
time, how many times could it pass around the world in 
one second, allowing the circumference of the earth to be 
24899 miles? 

66. K A. can do a piece of work in 1 days, and B. can 
do it in 8 days, what part of it can both do in 3 J days ? 

57. A reservoir, whose capacity is 1000 hogsheads, has 
a supply-pipe, by means of which it receives 300 gallons 
each hour ; it also has two discharging pipes, the first of 
which discharges ^ of a gallon each minute, the second dis- 
charges 1^ gallons per minute. The reservoir being empty, 
in what time will it be filled if the supply-pipe alone is 
opened ? In what time, if the supply- pipe and the first 
discharging pipe are opened ? In what time, if the supply- 
pipe and the second discharging pipe ? And in what time 
if all three are opened ? 



7 
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Compound Proportion. 

§ 124. A Cwnpound Proportion is an expression of the 
equality between the product of seyeral ratios and a simple 
ratio. 

If 6 men can mow 30 acres of grass m 6 days, by 
working 8 hours each day, how many acres can 4 men mow 
in 9 days of 10 hours each ? 

Before performing this example by the Rule of Compound 
Proportion, or Double Rule of Three, let us solve it, first 
by Analysis and then by Ratio. 

Analysis. — If 6 men can mow 30 acres in 6 days of 8 
hours each, 1 man will mow -^=5 acres in 6 days of the 
same length : 4 men will mow 4x5 acres or 20 acres, in 
5 days. 

If 4 men mow 20 acres in 5 days, in 1 day they wiU 
mow -^=4 acres ; in 9 days, 4x9=36 acres. 

If 4 men mow 36 acres in 9 days of 8 hours each, they 
will mow -?^ or 4^ acres, by working but 1 hour each day, 
and 4jxl0 or 46 acres, by working *10 hours each day. 
The answer, then, is 45 acres. 

Note. — In this Complex Analysis, as in Simple Analysis, we reason 
from the giyen quantity back to 1, then from 1 to the quantity re- 
quired. 

Ratio. — Had the number of days, as well as hours in 
each day been the same in both cases, the question would 
liave been equivalent to the following : 

If 6 men mow 30 acres of grass, how many acres will 
4 men mow ? 

It is evident the number of acres sought would be the 
same fractional part of 30 acres th&t 4 men is. of 6 men ; 
that is, the quantity required is 

J of 30 acres. 



§ 124.] COMPOUND PEOPOBTION. 225 

If, now, we take into account the number of days, still 
supposing the number of hours in each day to remain the 
same in both cases, our question would become : 

If ^ of 30 acres can be mowed m H days, how much can 
be mowed, in 9 days ? 

The answer in this case is obviously 

f of I of 30 acres. 

Now, taking into account the number of hours in each 
day, our question will become as follows : 

If I of J^ of 30 acres can be mowed in a certain time, 
when 8 hours are reckoned to each day, how much could 
be mowed when 10 hours are reckoned to each day? 

This leads to the following final result : 

-J^ of f of I of 30 acres. 
By cancelling, we reduce this last expression to 46 acres. 

As a second example, we wijl solve the following by ratio : ^ 

500 men, working 12 hours each day, have been employed 
67 days to dig a canal of 1800 yards long, 1 yards wide, 
and 3 yards deep, how many days must 860 men, working 
10 hours each day, be employed in digging another canal 
of 2900 yards long, 12 yards wide, and 6 yards deep, in a 
soil which is 3 times as difficult to excavate as the first ? 

In this example, the odd term is 57 days. 

The different ratios will be as follows : 

1^=^ ratio of the men. 
^=1 ratio of the hours. 
.J|^=f| ratio of lengths of the canals. 
J^= ratio of widths of the canals. 
|-= ratio of depths of the canals. 
^z=z ratio of the difficulty in excavation. 



226 PBOFOBnoN. [chap. xrv. 

Multiplying successively these ratios and the odd term, 
we have 

57 daysx^xf Xf|X-^^X|xf 

This becomes, after cancelling factors, 

19 daysX:jVxf X-V- Xf Xf X|=549^X days. 
From the above work we see that questions of Compound 
Proportion may be solved by the following 

RULE. 

Among the terms given, there wUl he hut one like the an- 
swer, which we mil call the odd term. The other terms wiU 
appear in pairs or couplets. Form ratios out of each couplet 
in the same manner a^ in the Mule of Three ; then multiply 
all tli£ ratibs and the odd term together, and it 'will give the 
answer in the same name and denomination as the odd term. 

Note. — ^Before forming ratios from the couplets, they must be re- 
duced to the same denominate value. See § 115. 

EXAMPLES. 

Solve the following problems, first by Analysis, and then 
by the Rule for Compound Proportion : 

58. If a person travel 300 miles in 17 days, journeying 
6 hours each day, how many miles will he travel in 15 days, 
journeying 10 hours a day ? 

59. If a marble slab 10 feet long, 3 feet wide, and 3 
mches thick, weigh 400 pounds, what will be the weight 
of another slab of the same marble, whose length is 8 feet, 
width 4 feet, and thickness 5 inches ? 

60. If the expenses of a family of 10 persons amount to 
(250 in 23 weeks, how long will #600 suppoH a family of 
8 persons at the same rate ? 

61. 15 men, working 10 hours each day, have employed 
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18 days to hvald 450 yards of stone fence. How many 
men, working 12 hours each day, for 8 days, will l)e re- 
quired to build 480 yards of similar fence ? 

62. If it require 1200 yards of cloth ^ wide to clothe 
500 men, how many yards which is -J wide will it take to 
clothe 960 men ? 

63. If 8 men will mow 36 acres of grass in 9 days, by 
working 9 hours each da.y, how many men will be required 
to mow 48 acres in 12 days, by working 12 hours each day ? 

64. If 11 men can cut 49 cords of wood in 7" days, when 
they work 14 hours per day, how many men will it take to 
cut 140 cords in 28 days, by working 10 hours each day? 

65. If 12 ounces of wool make 2^ yards of cloth that is 
6 quarters wide, how many pounds of wool will it take for 
150 yards of cloth, 4 quarters wide? 

66. If the wages of 6 men for 14 days be 84 dollars, 
what will be the wages of 9 men for 16 days? 

67. If 100 men in 40 days of 10 hours each, build a wall 
80 feet long, 8 feet high, and 2 feet thick, how many mep 
must be employed to build a wall 40 feet in length, 6 feet 
high, and 4 feet thick, in 20 days, by working 8 hours each 
day? 

68. In how many days, working 9 hours a day, will 24 
men dig a trench 420 yards long, 5 yards wide, and 3 yards 
deep, if 248 men, working 1 1 hours a day, in 5 days dig a 
trench 230 yards long, 3 yards wide, and 2 yards deep? 

69. Suppose that 50 men, by working 5 hours each day, 
can dig, in 54 days, 24 cellars, which are each 36 feet long, 
21 feet wide, and 10 feet deep, how many men would be 
required to dig, in 21 days, 18 cellars, which are each 48 
feet long, 28 feet wide, and 9 feet deep, provided they work 
only 8 hours each day ? 

70. If 40 yards of cloth 3 quarters wide cost $45, what 

14 
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will 36 yards of the same quality cost, which is 5 quarters 
wide ? 

71. If $400 will in 9 months gain $21, when the rate of 
interest is 7 per cent, per annum, how much will $360 gain 
in 8 months, if the rate per cent, is 6 ? 

72. If $400 require 9 months to gain $21, when the 
rate per cent, is 7, how long a time will $360 require to 
gain $14*40, if the rate per cent, is 6 ? 

73. If $400, to gain $21 in 9 months, require a rate of 
7 per cent., what must he the rate per cent, for $360 to 
gain $14r'40 in 8 months ? 

74. If it reqmte $400 to gain $21 m 9 months, when 
the rate per cent, is 7, how much will he required to gain 
$14*40 m 8 months, when the rate per cent, is 6 ? 

76. K the freight on 72 barrels of flour, for a distance 
of 95 miles, is $7*60, what would it be at the same rate 
on 120 barrels for a distance of 144 miles ? 

76. If from a dairy of 30 cows, each furnishing 16 qts, 
of milk daily, 24 cheeses of 55 pounds each are made, in 
36 days, how many cows will be required, if each gives 4j 
gallons of milk daily, to produce in 30 days 33 cheeses of 
100 pounds each ? 

77. If I pay $45 for 40 yards of cloth which is 3 quar- 
ters wide, how many yards of the same quaUty of cloth 
which is 5 quarters wide ought $60 to buy ? 

78. If 6 persons eat 21 dollars' worth of bread in 4 
months, when flour is sold at $7 per barrel, in how many 
months will 10 pei^ons eat 50 dollars' worth, when flour is 
$6 per barrel ? 

79. If 21 dollars' worth of breads when flour is $7 per 
barrel, will supply 6 persons 4 months, how many persons 
can be supplied for 8 months for 50 dollars, when flour is 
$5 per barrel ? 
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80. If 21 dollars* worth of bread, when flour is $7 per 
barrel, will supply 6 persons for 4 months, how many dol- 
lars' worth will be required to supply 10 persons during 8 
months, if flour is $5 per barrel ? 

Arbitration of Exchange. i 

4 125. It sometimes happens that a merchant desires to 
pay a debt to a foreign creditor through three or four agents 
or brokers in different countries. There must, in such cases, 
be a chmn of exchanges called arbitration of exchxnuge ; for 
example : 

A merchant in Denmark owes a New York merchant 
$280. How many specie-dollars of his own coimtry must 
he remit through houses in Hamburgh, Amsterdam, and St. 
Petersburgh, if $0-36 = 1 mark banco; 8 marks=Y guil- 
ders ; 16 guilders =8 silver roubles ; 21 roubles=16 specie- , 
dollars of Denmark ? | 
28000 x^x|-Xy®3-X^, which, after cancelling, be- | 
comes 266^, the number of specie-dollars. Since 36 cts.= 
1 mark, there will be ^ as many marks as cents ; as 8 | 
marks ='7 guilders, there will be |- as many guilders as 
marks ; in like manner there will be ^ as many roubles as 
guilders, and ^ as many specie-dollars as roubles. g 

It will be seen that examples of this kmd require the ' 

multiplication of a given term by the product of a series 
of ratios ; and that the process is the same as that of Com- 
pound Proportion, § 124. No independent rule is necessary. 

EXAMPLES. 

81-83. A New York merchant owes in London £375. 
How many dollars must he remit through houses in Naples 
and in Paris, if £20=121 ducats ; 90 ducats=414 francs ; 

20 
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500 fraiics=91 dollars ? How many dollars must he remit 
directly to London if the premium of exchange is 9 per 
cent, ahoye the par value of $4| to the £ ? And how 
much was lost hy the former circuitous method of remit- 
ting? 

84-86. A merchant in New York orders £1000 due him 
in London to he forwarded to him hy the following route : 
to Hamhurgh, at 15 mark hancos per £ ; thence to Copen- 
hagen, at 100 mark hancos for 43 rix-dollars; thence to 
Bourdeauz, at 4 rix-dollars for 18 francs ; thence to New 
York, at 500 francs for 93 dollars. How many dollars did 
he receive? How many dollars would he have received 
had he ordered the £1000 direct to him, the premium of 
exchange bemg 1 per cent, ahove the par value of 1 4^ to 
the £ ? And how much did he save hy the ahove circui- 
tous route ? 

8*7. If a man receives 127 for 16 barrels of cider, and he 
can buy 2 barrels of flour for 111, and 3 tons of coal far 
4 barrels of flour, and 45 pounds of tea for 2 tons of coal, 
how many pounds of tea ought he to* receive for 7 barrels 
of cider ? 

88. If 25 pears can be bought for 10 lemons, and 28 lem- 
ons for 18 pomegranates, and 1 pomegranate for 48 almonds, 
and 50 almonds for 70 chestnuts, and 108 chestnuts for 2 J 
cents, how many pears can I buy for $1-35 ? 

89. If 121 English guineas are equal to 125 poimds ster- 
ling, and £23=61 pagodas of India, and 5 pagodas=$9, 
how many English guineas will be equal to llOO ? 

90. If 74 francs =9, tales of China, 10 tales of China=6 
ounces of Sicily, and 5 ounces of Sicily =$12, how many 
francs will be equal to |172 ? 
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Partnership or Fellowship. 

§ 126. Fellowship is the union of two or more individuals 
m trade, with an agreement to share the losses and profits 
in the ratio of the amount which each puts into the partner- 
ship. The money employed is called the capital stock. The 
loss or gain to be shared is called the dividend, 

A., B., and 0. entered into copartnership. A. put in |180, B. put 
in 1240, and C. put in $480. They gained $300. What is each one'i 
part of the gain ? 

$180 A.'s stock-f $240 B.'b 8tock+$480 C.'s 8tock=:$900 whole 
itock. 

11^=: \ =A.'s part of the entire stock. 
S*o=/^=B.'8 « « " « « 
^=Jy=0.*8 « « « « « 

Hence, A. must have ^ of $800= $60 for his gaia 
B. « « y\ of $800= $80 " « « 
0. « « y8yof$300=$160 « " " 

$800 verification. 

From the above we may deduce the following 

RULE. 

Make each partner's stock the numerator of a fraciwn^ 
and the sum of their stock a common denominator ; then 
mtUtiply the whole gain or loss hy each of these Jractions, for 
ioch partner's share, 

EXAMPLES. 

01. A. and B. purchase a house for $2500, of which sum 
A. furnished $1200 and B. $1300. Thoy receive $210 rent 
for the same. What part of this sum ought each to share ? 

92-94. A person failing in business finds that all his debts 
unouDt to $4600, and that he has only $2500 to meet tkes^ 
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claims. How much ought A. to receive, whose claim is 
$360 ? And how much B. whose claim is $400 ? And 
how much is he able to pay on the dollar ? 

95. Two brothers, the one 18 years old and the other 21 
years old, contribute in the ratio of their ages $300 towards 
the support of an aged parent. What did each contribute ? 

96. Two persons, A. and B., hire a pasture for $30, into 
which A. turned 3 cows and B. 5. What part of the $30 
ought each to pay ? 

97. Five persons, A., B., C, D., and E., are to share be- 
tween them $2400. A. is to have ^ ; B. is to have i ; C. 
is to have f ; D. and E. are to divide the remainder in pro- 
portion to the numbers 6 and 7. How much does each one 
receive ? 

98. There are three horses belonging to three men, em- 
ployed to draw a load of plaster a certain distance for $26*45. 
It is estunated that A.'s and B.'s horses do f of the labor ; 
A.'s and C.'s horses ^ ; B.'s and C.'s horses J|^. They 
are to be paid proportionally according to these estimates. 
What ought each man to receive ? 

99. A., B., and C. agree to contribute $365 towards 
building a church, which is to be at the distance of 2 miles 
from A., 2|- miles from B., and 3^ from C. They agree 
that their shares shall be proportional to the reciprocals of 
their distances from the church. What ought each to con- 
tribute? 

100. A person wills to his two sons and a daughter the 
following sums : to the elder son $1200, to the younger son 
$1000, and to his daughter $600 ; but it is found that his 
whole estate amounts to only $800. How much ought 
each child to receive ? 

101. Four persons, A., B., C, and D., together contribute 
$500 towards the erection of a school-house, which is placed 



§ 127.] DOUBLE FELLOWSHIP. 233 

at the distance of J of a mile from A/s residence, J of a mile 
from B/s, f of a mile from C/s, and 1 mile from D.'s. They 
contributed in the reciprocal ratio of their respective dis- 
tances from the school- house. How much did each (jive ? 



Double Fellowship. 

§ 127. When the stock of the several partners continues 
m trade for unequal periods of time, the profit or loss must 
be apportioned with reference both to the stock and time. 
In such cases the fellowship is called Double Fellowship. 

Three partners, A., B., and 0., put into trade money as follows : 
A. put in |400 for 2 months ; B. put in $300 for 4 months ; 0. put 
in $500 for 3 months. They gained |350. How must they ahare 
this gain? 

It is evident that |400 for 2 months is the same as |400X2=|800 
for one month; $300 for 4 months is the same as $300X4=$ 1200 
for one month; $500 for 3 months is the same as $600X3=$ 1500 
for one month. 

Hence $800 A.'s money for one month,+$1200 B.'s money for one 
month,4-$1500 O.'s money for one month=$3500. 
Therefore, by Single Fellowship, 

A. must have 7Vinr=^ of $350=$80. 
BL - « Un=H^^ 850=120. 
0' " " ifw=T ^^ 350=150. 

$350 verification. 

RULE. 

Multiply each partner's stock hy the time it was in trade ; 
maJss each product the numerator of a fraction, and the sum 
of the products a common denominator ; then multiply th$ 
whole gain or loss by each of these fractions, for each part* 
tier's share, 

20* 



234 PBOFOBnON. [chap XIV* 

EXAMPLES. 

102. Two persons, A. and B., enter into partnership, A. 
furnishing $325 for 6 months, and B. $200 for 8 months. 
What ought each to contribute to meet a loss of $100 ? 

103. In the construction of a piece of road, A. furnished 
6 laborers, each of whom worked 9 days ; B. furnished 7 
laborers, each working 11 days: for the whole work they 
received $150. What was each one's share of this simi? 

104. To a certain school, A. sends 5 scholars during 35 
days, and B. sends 4 during 38 days, and has to pay a rate 
bill of $3-04. What was A.'s rate bUl ? 

106. If I borrow $300 for 1 months of A., $400 for 8 
months of B., and $450 for 9 months of C. ; for this ac- 
commodation I wish to divide $100 among the three. What 
ought each to receive ? 

106. For the transportation of 100 barrels of flour a 
distance of 93 miles, I have to pay $46*50 to 6 individuals, 
who performed the labor as follows : A. carried 50 barrels 
a distance of 70 miles, B. carried 10 barrels a distance of 
93 miles, C. carried 40 barrels a distance of 53 miles, D. 
carried 50 barrels a distance of 23 miles, and E. carried 40 
barrels a distance of 40 miles. How much ought I to pay 
to each ? 

107. Three farmers hired a pasture for $55*50 for the 
season. A. put in 6 cows for 3 months, B. put in 8 cows 
for 2 months, C. put in 10 cows for 4 months. What rent 
ought each to pay ? 

108. On the first day of January, A. began business with 
$650 ; on the first day of April following, he took B. into 
partnership with $500 ; on the first day of next July, they 
took in 0. with $450 : at the end of the year they found 
they Yv i gained $375. What share of the gam had each ? 
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109. A., B., and C. have together performed a piece of 
work for which they receive $94. A. worked 12 days of 
10 hours each ; B. worked 15 days of 6 hours each ; C* 
worked 9 days of 8 hours each. How ought the $94 to be 
divided between them ? 

110. A ship's company take a prize of $4440, which they 
agree to divide among them according to their pay and the 
time they have been on board. Now the officers and mid- 
shipmen have been on board 6 months, and the sailors 2 
months : the officers have $12 per month, the midshipmen 
$8, and the sailors $6 per month ; moreover, there are 4 
officers, 12 midshipmen, and 100 sailors. What will each 
one's share be ? 



CHAPTER XV. 



AVERAGE. 



§ 128. If the sum of a series of unequal quantities be di- 
vided by the number of quantities, the quotient will be one 
of a series of equal quantities, whose sum will equal that of 
the former series. The value of this quotient is called the 
Average of the given quantities. Thus, 

A laborer worked 5 hours on Monday, 6 on Tuesday, 3 
on Wednesday, 9 on Thursday, 9 on Friday, and 10 on Sat- 
urday. How many hours work did he average each day ? 
6+6+3+9+9 + 10=42 ; and 42 hours-f-6='7 hours' av- 
erage work per day. Proof, 7x6=42. Hence the fol- 
lowing rule for determining the average : 

Divide the sum of the given quantities hy the number of 
quantities. The quotient vM he the average. 
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EXAMPLES. 

1-5. What is the average of 1, 2, 3 ? of 2, 3, 4, 7 ? of 

5, 3, 4, 9, 4 ? of 4, 9, 8, 7, 2, 6 ? of 8, 4, 3, 9, 7, 12, 6 ? 
6-10. Find the average of 4, 7, 6, 2, 12 ; of 12, 14, 19, 

18, 21 ; of 6, 8, 13, 24, 30 ; o£ 36, 42, 96, 104 ; of 3, 4, 

6, 6, 7, 8, 9, 10, 11, 12. 

11. A gentleman expended m 1845, $1250*75 ; in 1846, 
$1196-38; in 1847, $1341-67; in 1848, $1275*96; ml849, 
$106007 ; in 1850, $1196-27. What was his average yearly 
expenditure ? 

12. The following was the record of attendance for one 
week m a certain school : Monday A. M. 109, P, M. 94 ; 
Tuesday A, M. 109, P. M, 103 ; Wednesday A, M, 97, 
P. M, 91 ; Thursday A, M, 104, P. if. 100 ; Friday A, M. 
88, P. if. 36. What was the average half-day attendance 
in that school ? 

13. Seven men weighed each as follows : 212Z&5., 135/ft«., 
167^^6*., 196fZ65., 121j^6»., 102/65., 229Z&5. What was 
their average weight ? What was their aggregate weight ? 

14. What was the average cost of the following articles ? 
The first cost £2 4s. 3cf. ; the 2d, £5 18*. M, Sqr, ; the 
3d, £14 Ss, 2d. ; the 4th, 195. 2gr. 

15. Your grandfather's age is 78 years 8 months ; your 
father's is 54 years, 7 months, 22 days; your brother's 21 
years, 3 months, 29 days ; your sister's 16 years 4 months ; 
your own 11 years, 6 months, 17 days. What is the average 
age of each ? 

16. At sunrise on 5 successive days the barometer was 
as follows: 29*38 inches; 29-41; 29*63; 29*87; 30*06. 
What was the average height of the mercury during this time? 

17-18. The declination of the sun at noon on the first 7 
days of January, 1861, was as follows: 23^ 2' 14"; 22* 
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67' 10"; 22° 61' 38"; 22° 45' 39"; 22© 39' 12"; 22° 
32' 19" ; 220 24' 69". What was the average declination 
of the sun dining this time? At the same times respect- 
ively the sun was slow of clock Sm, 44«. ; 4w. 12«. ; 4i». 
40«. ; 5m. 8*. ; 6m. 35s. ; 6m. 2s. ; 6m. 28*. What was 
the average time which the sun was slow of clock ? 

19. By observation the length of a pendulum vibratmg 
once in a second of time, is found to be, at the equator, 
39-01612 inches; at the Cape of Good Hope 3907815 
inches ; at New York 39*10120 inches ; at Paris 39*12929 ; 
at London 39*13929 inches. What is the average length 
for these five places ? 

20. The mean distances of the four satellites of Jupiter 
are as follows, the radius of Jupiter being taken as the unit : 
6-04853 ; 9*62347 ; 15*35024 ; 26-99836. What is their 
average mean distance ? 

21-22. A locomotive made 7 successive trips over a track 
of 17 miles in the fDllowing times: 50m. 32s. ; 49m. 3s.; 
48m. 10s. ; 40m. 30s. ; 41m. 35s. ; 45m. 45s. ; 44m. 20s. 
What was the average time of one trip ? What was the 
average time of running one mile ? 

23. A company of 6 California gold diggers find on a cer- 
tain day gold as follows: the 1st, 7o2f. ISpwt ; the 2d, 9oz, 
14pwt,; the 3d, 6oz, lOpwt; the 4th, 4oz, ^pwt,\ the 5th, 
10o2f. ^pwt ; the 6th, Zoz. 2pwt, What was the average 
for each man ? 

24-25. On a certain day in January I noticed the ther- 
mometer to be as follows : at 6 A. M. 20® ; at 7, 23® ; at 
8, 25° ; at 9, 80° ; at 10, 36° ; at 11, 40© ; at noon, 44° ; 
at 1 P. M. 45® ; at 2, 48® ; at 8, 46® ; at 4, 44® ; at 5, 39® ; 
at 6, 38°. What was the average during the forenoon, 
and what during the afternoon, if the observation at noon 
is not taken into the account? 



A credit on $100 for 2 months is the same i . ^..fs ft/^^ 



' ^4wo.X260=1000mo. 



A a-edit on |360 for 6 months is the same \ _ v^oK/^ «irvr. 

^ 6«w. X 860=21 OOmo. 
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Equation op Payments. 

§ 129. Equation of Payments is a process by which we 
ascertain the average time for the payment of several sums 
due at different times. 

Suppose I owe $1000, of which $100 is due in 2 months, $250 in 
4 months, $350 in 6 months, and $300 in 9 months. If I pay the 
whole sum at once, how many months' credit ought I to have ? 

'I 

as a credit on $1 for 200 months. > 

A credit on $250 for 4 months is the same 
as a credit on $1 for 1000 months. 

as a credit on $1 for 2100 months. } 

A credit on $800 for 9 months is the same ) 9;^.x300=2700mo. 

as a credit an $1 for 2*700 months. ) 

$1000 eOOOfifo. 

Hence, I ought to have the same as a credit on $1 for 6000 months. 
But if I wish a credit on $1000 instead of $1, it ought oyidently to 
be for only one-thousandth part of 6000 months, which is 6 months. 

Hence this 

RULE. 

Multiply each sum by the time that must elapse before it 
becomes due ; divide the ammcnt of these products by the 
amount of the sums ; the quotient will be the equated time, 

EXAMPJiES. 

26. 1 purchased a bill of goods amounting to $1500, of 
which I am to pay |dOO in 2 months, $500 in 4 months, and 
the balance in 6 months. What would be the mean time 
for the payment of the whole ? 

21, A merchant owes $500 to be paid in 6 months, $600 
to be paid in 8 months, and $400 to be paid in 12 months. 
What is the average time of payment ? 
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28. A. owes B. a certain sum : one-third is due in 6 
months, one-fourth in 8 months, and the remainder in 12 
months. What is the mean time of payment ? 

NoTB. — It makes no difference what the amount is which A. owea 
K, since it is certain fractional parts which becomes due at particular 
times. If we suppose the sum to be $1, then our work will be 

mo, mo, 
i X 6 = 2 
i X 8 = 2 
Remainder is -^^ and -j^ X 12 = 5 

29. A merchant has due him |300 to be paid in 2 months, 
$800 to be paid in 5 months, $400 to be paid in 10 months. 
What is the average time for the payment of the whole ? 

30. A merchant owes $1200, payable as follows: $200 
ui 2 months, $400 in 5 months, and the remainder in 8 
months. He wishes to pay the whole at one time. What 
is the average time of such payment ? 

81. A merchant bought goods to the amount of $2400, 
for one-fourth of which he was to pay cash at the time of 
receiving the goods, one-third in 6 months, and the balance 
in 10 months. What was the equitable time for the pay- 
ment of the whole ? 

32. Suppose I owe $100 payable on January 1st, $150 
on February 6th, $300 on April lOth. If we count from 
January 1st, and allow 29 days to February, it being leap 
year, on what day ought the whole sum in equity to be 
paid? 

NoTB. — ^Estimatt the time in days. The 1st payment is $100 due 
in days. 

33. A merchant bought a bill of goods amounting to $1000. 
He agreed to pay $260 the first day of the next March, $260 
on the 3d of the following May, $250 on the 4th of the 
following July, and the remaining $260 on the 16th of the 
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foUowing September. What would be the equitable tima 
for papng the whole ? 

I^^OTS. — Ab the suma are equal, it will simplifj the operations to 
ooDsider each payment |1. 

34. A person purchased a bill of goods amounting to 
$3450, and agreed to pay as follows: $1000 at the end of 
3 months, $1000 at the end of 6 months, and the balance 
at the end of 9 months. What was the average time for 
which he received credit on the whole sum ? 

35. A person owes as follows: |300 due the 10th of 
March, $250 due the 28th of March, $450 due the 3 1st 
of March, and $100 due the 25th of the following April. 
At what time could the whole sum in equity be paid ? 

36. A person owes a certain sum of money, ^ of which 
is due in 3j months, J is due in 4J months, ^ is due m 5 
months, and the balance is due in 8 months. What is the 
mean time of payment ? 

37-38. A person purchases a farm for $7000, and agrees 
to pay as follows : $1000 at the end of 3 months ; $1500 
at the end of 4 months ; $2000 at the end of 5 months ; 
$2500 at the end of 6 months. At what time in equity 
ought he to pay the whole ? Suppose he had agreed to 
pay $2500 at the end of 3 months, $2000 at the end of 4 
months, $1500 at the end of 6 months, and $1000 at the 
end of 6 months ; then, in equity, at what time ought the 
whole to be paid ? 

39. A sum of money is due as follows : ^ on the 1st of 
July, \ on the 1st of August, ^ on the 1st of September, 
^•y on the 1st of October, and the balance on the 1st of ISfo- 
vember. At what time, estimating from the 1st of July, 
ought the whole in equity to be paid ? 

§ 130. Suppose $1000 to be due at the end of 6 months; 
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that 3 months before it is due $100 was paid, and that 1 
month before the expiration of the 6 months $300 was paid. 
How long after the end of the 6 months may the balance 
of $600 remain unpaid ? 

Note. — The problem here is, when a debt due at some future pe- 
riod has received several partial payments before the time due, to 
find how long beyond this time the balance may in equity remain 
unpaid. 

8wo.XlOO=300mo. ; Imo. X 300=300mo. ; that is, |1 must have 
a credit of 300mo.+S00mo.=600mo. The balance due is $600, which 
mufcfc have a credit equal to 600»io.-r-600=lmo. beyond the 6 montha 

Hence this 

RULE. 

Multiply each payment by the time it was paid before due ; 
then divide the sum of the products thus obtained by the bal- 
ance remaining unpaid ; the quotient will be the equated time. 

EXAMPLES. 

40. Suppose 11496-41 to be due at the end of 90 days : 
that 84 days before it is due there is paid $500 ; 32 days 
before the 90 days expire tl;iere is paid $502 'SO. How long 
after the 90 days before the balance of $493*91 ought to 
be paid ? 

41. A. lent $200 to B. for 8 months ; at another time he 
lent him $300 for 6 months. For how long a time ought 
B. to lend A. $800 to balance the favor ? 

42. A person owes $1000, due at the end of 12 months. 
At the end of 3 months he pays $100, one month after that 
he pays $100. How long beyond the 12 months may the 
balance of $800 remain unpaid ? 

43-44. A credit of 6 months on $500, and of 4 montha 
on $1000, is the same as a credit of how many dollars for 

21 
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8 months ? It is the same as a credit on $800 for how man^ 
months ? 

§ 131. It is customary with many merchants to give a 
credit of from 3 to 6 months, on their bills of sale. In 
such cases, in settling up their accounts, which generally 
consist of various items of debit and credit at sundry times, 
it is very desirable to have some simple rule by which the 
cash baJance can be found. 

Suppose A. has the following acoount with B. : 

184a Dr, I 1848. O. 

Jan. 10. To Merchandise . . flOO Feb. & By Merchandise . . . f50 
March26. « «' . . 400 I April 23. « « ... 375 

What is the cash balance, July 10, 1848, if interest is estimated 
at 7 per cent., and a credit of 30 days is allowed on all the different 
sums? 

If interest were not considered, the above account could be bal- 
anced as follows : 



184a Dr, 

Jan. 10. To Merchandise . . $100 
March 96. *< «« . . 400 



1848. Cr. 

Feb. a By Merchandise ... 350 
April 23. '* « ... 375 

" Balance .... 75 

•500 



•500 

To Balance 875 

Had no credit been given, the debits should be increased by the 
following items of interest. (§ 88, note 4, and § 106.) 

On 1100 for 182 days» at T per cent.=100Xl82Xf^ 
« 400 " 106 « « « =400Xl06Xi^^. 

In like manner the credits should be increased by interest : 
On 160 fcft 168 days, at 7 per cent.= 60Xl68Xj^. 
« 876 « '78 « « " =8'76X '78X§V7- 

But, since 80 days' credit is given on all sums, it follows that by the 
above, we should increase the debits by an excess of interest equal 
to the interest of the sum of debits, $500 for 80 day8=600X30X 
^j. In like manner we should increase the credits by an excess of 
interest equal to the interest if sum of credits, |426, for 80 days= 
425X80X^H- 
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Now i^ instead of diminiHhing the debit items of interest by 500 
X80XfVV» ^^ *^® cre^li* i*®™® ^^ interest by 4r25X30XfW, we 
merely diminish the debit items of interest by the interest on mer- 
chandise balance, |75 for 30 days, which is '/SxaOXjVVi *^® result 
will be the same. And since taking any sum from one side of a book 
account has the same effect as adding the same sum to the other 
side, it follows, that instead of diminishing the debit items of interest 
by 'ZSXSOXfJ^, we may increase the credit items of interest by 
this same quantity. 

From which we see that the difference between 100Xl82x|iV+ 
400X106XSVV and 50 X 158 X gi?^^ +375 X 78 X§^^ +75X30X5^7 
is the interest balance. 

The operations indicated in the foregoing work may be exhibited 
in a more condensed form, as foUows : 

DEBITS. GEEDITS. 

• Days. $ Days. 

100X182=18200^ 50X158= 7650 

400X106=42400 875 X 78=29260 

76 X 80= 2260 



60600 

89150 89150 



§^^of 2U60=$4'n=interest balance. 
Hence the foregoing account will become balanced as follows: 



184& Dr, 

Jan. 10. To Merchandise . tlOO-OO 

March 96. «' ^ • 40(H)0 

July la « balance of interest 4-11 



1848. Or. 

Feb. a By Merchandise . . fSOOO 

April 23. "> *^ . . 875-00 

July 10. "^ balance .... 79*11 

•504-11 



July 10. «< Gash balance 

From the aboye, we deduce this 

RULE. 

Place stick sum on the debtor or credit side as may be 
necessary to balance the account, which sum may be regarded 
as MERCHANDISE BALANCE. Then multiply the number of 
dollars in each entry by the number of days from the time 
9uch entry was made, to the time of settlement ; observing to 
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multiply the jnerchandise balance by the number of days fof 
which credit is given. 

Multiply the difference between the sum of the debit prod- 
uctSf and the sum of the credit products, by the interest of 
%\ for 1 day ; the product will be the number of dollars in 
INTEREST BALANCE, which Will be in favoT of ike debit side of 
account, when the sum of debit products exceeds the sum of 
credit products ; but in favor of the credit side when, the 
sum of credit products exceeds the sum of debit products. If 
then, the interest balance be added to, or subtracted from, the 
merchandise balance, as the case mxiy require, it will give the 
cash balance, 

EXAMPLES. 

45. Suppose A. has the following account with B. : 



1848. 




Dr, 


1848. 




Or, 


Jan. 1. 




. 9300 


Jan. 15. 




. $300 


M^rchS. 


« tt ^ , 


. 500 


March 20. 


U tt 


. 400 


May 10. 


M tt ^ ^ 


. 100 


May 3. 


tt tt ^ 


. 200 


June 6. 


44 tt 


. 300 

1100 
950 


July 1. 


tt tt 


. 50 
$950 



Merchandise balance $150 

What is the cash balance of the above account on the 
Ist of July, 1848, provided, each individual is allowed 90 
days' time on his purchases, if interest is estimated at *J per 
cent. ? 

Note. — The interest balance will be found in favor of the credit 
side ; the merchandiie balance is in favor of the debtor's side. 

46-47. A. has the following account with B : 



1850. 




Dr. 


185a 




Or. 


March 9. 


To MerchandJae . 


. $18-38 


March 28. 




. $00<20 


April 4. 


U tt 


. 56-41 


July 2. 


tt 44 ^ 


. 100-00 


Juno 12. 


U tt 


. 105-03 


" 30. 


tt tt , 


. 263-40 


Yuly 17. 


tt tt , 


. 88-13 
$26705 


Aug. 20. 


tt tt , 


. 75-75 




499-3S 












267-95 



Merchandise balance $231*40 
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What was the cash balance of the above account, and m 
whose favor, on the Ist day of October, 1860, provided each 
individual is allowed 90 days' time on his purchases, interest 
being 6 per cent. ? 

What was the cash balance of tl^e above, on the 1st day 
of January, 1851, the other conditions remaining the same ? 

48. Suppose A.'s account with B. to have been as fol- 
lows : 



184a 


Dr, 


1648. 




Or, 


Jan. 10. To MerchaDdlse 


. $250-37 


June 25. 


By Merchandiflo . 


. $37-51 


Feb. 25. « " 


• 113-04 


July 20. 


tt tt 


. 50-98 


March 1. ** « 


. 405-59 


July 28. 


tt tt 


. 60003 



76900 



$688-52 



Merchandise balance $80*48 

What is the cash balance, and in whose favor, on the 1st 
of August, 1848, provided 6 months, or 180 days' time is 
given, interest being 6 per cent. ? 

Note. — In practice, when the cents in any of the entries, as in this 
example, are less than 50, we may, without sensible error, omit them ; 
but when they are 60, or greater, we may consider them as an ad- 
ditional dollar. 

49-50. A.'s account with B. is as follows : 

1850. o. 

September 13. By Merchandise, $30000 
« 30. *' « 21212 

October 28. « « 404-80 

$916-92 



Merchandise balance $173*13 

What was the cash balance, and in whose favor, of the 
above account, on the Ist day of January, 1851, if each in- 
dividual had a credit of 4 months or 120 days, mterest being 
Y per cent. ? 

21* 



1850. 




Dr. 


September 2. 


To Merchandise, $212-14 


*» 25. 


tt tt 


405-21 


October 24. 


tt tt 


303-60 


Novemb'r21. 


tt M 


140-80 


December 24. 


tt tt 


2830 




1090-05 






916-92 
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What was the cash balance on the 21st day of June, 1851, 
the other conditions remaining the same ? 



Alligation Medial. 

§ 132. Alligatiok Medial teaches the method of finding 
the average or mean value of a compound, when its seyeral 
ingredients and their respective values are given. 

A grocer mixes 140 pounds of tea, worth 8<i per ponnd; 200' 
pounds, worth 6«. per pound ; and 160 pounds, worth 10s. per pound. 
What is a pound of the mixture worth ! 

140 pounds of tea, at 8». per pound, are worth 140X8=1120». , 

200 pounds, at 6», are worth 200X6=1200».; 160 pounds, at 10», 

ve worth 160X1 0=1 600«. Therefore, the mixture, which is 600 

pounds, is worth 1120+1200+1600=8920«. ; and one pound must 
hewortii392o^,y|j,. 

Hence, to find the mean yalue of a compound, composed of several 
ingredients of different values, we have this 

RULE. 

Divide the sum of the values of all the quantities hy the 
sum of the quantities. 

EXAMPLES. 

61. A wine merchant mixed several sorts of wine, viz: 
32 gallons, at 40 cents per gallon ; 15 gallons, at 60 cents 
per gallon ; 45 gallons, at 48 cents per gallon ; and 8 gal- 
lons, at 85 cents per gallon. What is the value of a gallon 
of the mixture ? 

62 A farmer mixed together 7 bushels of rye, worth 72 
cents per bushel ; 15 bushels of com, worth 60 cents per 
bushel ; and 12 bushels of wheat, worth |1*20 per busheL 
What is the value of a bushel of the mixture ? 

53. A goldsmith melts together 11 ounces of gold 28 
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carats fine, 8 ounces 21 carats fine, 10 ounces of pure gold, 
and 2 pounds of alloy. How many carats fine is the mixture ? 
Note. — ^A carat is a 24th part. Thus, 21 carats fine is the same 
w 11 pure metal 

64. On a certain day, the mercury in the thermometer 
was observed to stand 2 hours at 62 degrees, 4 hours at 70 
degrees, 5 hours at 72 degrees, 3 hours at 59 degrees, and 
1 hour at 75 degrees. What was the mean tempera.ture 
for the 16 hours ? 

65. Suppose a ship sail at the rate of 5 knots for 3 hours, 
at 7 knots for 5 hours, and 8 knots for 4 hours. What is 
her rate of sailing during the 12 hours ? 

66. A grocer mixes 30 pounds of sugar, worth 10 cents 
per pound; 40 pounds, worth lOi cents per pound; 24 
pounds, worth 11 cents per pound; and 60 pounds, worth 
13 cents per pound. What is a pound of the mixture worth ? 

57. A person bought 4 dozen of eggs, at 18f cents per 
dozen ; . 6 dozen, at 21 cents per dozen ; 3^ dozen, at 24 cts. 
per dozen ; 5 J dozen, at 25 cents per dozen. What was 
the average cost of one dozen ? 

58. A flour merchant bought 300 barrels of flour, at $3*75 
per barrel ; 250 barrels, at $3*87^ per barrel; 500 barrels, 
at |3*93f per barrel. What did the whole average per 
barrel ? 

59. A dairyman made during the first month, 26 cheeses, 
each weighing 85 pounds; during the second month, he 
made 25, each weighing 83 pounds ; and during the third 
month he made 20, each weighing 80^ pounds. What was 
the average weight of his cheese for the 3 months ? 

60. A dairyman having 30 cows, finds at a certain milking 
that 6 give 12 quarts of milk each ; 8 give 10^ quarts each ; 
10 give 9^ quarts each ; and the others give only 8 quarts 
ea^. What did each cow on an average give ? 

6 
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NoTB.— It will bo seen that the principle of Equation of Payments 
and that of Alligation Medial are the same : in the one case, we oper« 
ate upon debtSy and payments^ and time ; in the other, upon ingre- 
dients or quantities and values. 

Alligation Alternate. 

§ 13Ji. ALLIGATION Alternate is the reverse of Alligation 
Medial ; that is, it teaches the method of determining the 
proportional quantities of several ingredients, so that the 
compound shall have a given value. 

Suppose we wish to mix teas, which are worth 4 and 6 shillings per 
pound, so that the mixture may be worth 5 shillings per pound ; it 
is obvious that we must take equal quantities of each, since the price 
of the one is as much less than the average price, as the other is 
greater. 

Again, suppose we wish to mix teas which are worth 4 and 7 shil- 
lings per pound, so that the mixture may be worth 6 shillings. In 
this case the 7 shilling tea is 2 shillings above the average price, 
whilst the 4 shilling tea is but 1 shilling below. It will be necessary 
to use twice as much of the 4 shilling tea as of the '7 shilling tea ; and 
in all cases it is obvious that the quantities to he used will be in the 
inverse ratio to the differences between tJieir prices and th£ mean price. 

When there are more than two simples they may be compared 
together in couplets, one term of which must obviously exceed the 
average price, while the other must be less. 

CASE I. 

The rates of the several ingredients being given, to make 
a compound of a fixed late. 

RULE. 

I. Write the rates of the simples in a vertical column. 
Connect the rate of ea>ch ingredient which is less than the 
rate of the compound, with one or more rates greater than the 
rate of the compound ; connect in the same way, each rate 
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which is greater than the rate of the compound , with o/m or 
more rates which are less, 

II. Write the difference between the rate of each one ingre- 
dient and the valm of the compound, opposite the rate of 
each other ingredient with which the former is connected. If 
only one difference stands against any rate, it will he the re- 
quired quantity of the ingredient of that rate ; hut if there 
he several, their sum will he the quantity required. 

How much sugar at 6, 6, and 10 cents per pound, must 
be mixed together, so that a pound of the mixture may be 
worth 8 cents ? 






8+2=6 

Therefore, if we take 2 pounds at 5 cents, 2 pounds at 6 cents, 
and 5 pounds at 10 cents^ we shall satisfy the conditions of the ques- 
tion. It Is obvious, that any other qitantities of the several ingre- 
dients which are to each other as the numbers 2, 2, and 6, will satisfy 
the question equally well ; so that in Alligation Alternate the num- 
ber of solutions are indefinite ; all that we can do is to find the ratios 
of the quantities required. 

In many cases the ingredients will admit of being connected ia 
several ways, and then we shall obtain as many sets of ratios as there 
are methods of connecting them ; for example : 

How many pounds of raisins at 4, 6, 8, and 10 cents per pound, 
must be mixed, so that a pound of the compound may be worth T 
cents? 

In this question the terms may be connected in seven distinct 
ways ; therefore, we shall obtain seven sets of ratios, as follows : 

10^ 3+1=4 
4-^. 1+3=4 
60Al+3=4 
8>^y 3+1=4 




(A). 
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How much tea at 6 ahiUings, 6 ahilllDgs, and 8 Bhillings per pound, 
must be mixed, so that the mixture may be worth 7 shillings per 
pound ? 

If we compound only the 5 and 8 shilling teas, we must take them 
in the ratio of 1 to 2, since T shillings is 1 shilling less than 8 shillings, 
and 2 shillings greater than 5 shillings. Hence, any one of the com- 
pounds in the following group (A) will be worth 7 shillings per pound. 

(1) (2) (3) (4) (5) (6) 

6 shilUng tea 1 2 8 4 5 6, ^ 

8 shilling tea 2 4 6 8 10 12, <bc. 

Sums, 8 ; 6 ; 9 ; 12 ; 16 ; 18, Ac. 

If we now mix the 6 and 8 shilling teas, we see that it will be ne- 
cessary to take equal quantities of each, since the ayerage price is to 
De as much above 6 shillings as it is below 8 shillings. Hence, th3 
following compound will also be worth 7 shillings per pound. 

(1) (2) (8) (4) (6) (6) 1 

6 shilling tea 1 2 8 4 5 6, Ac I 

8 shillmg tea 1 2 8 4 6 6, Ac. ( ^^^' 

Sums 2 ; 4 ; 6 ; 8 ; 10 ; 12, Ac J 

Now, it is obvious, we may combine any one of these last results 
with any one of the former results. Thus, if we combine (1) of group 
(A) with (1) of (B), we have 

Pounds, 

5 shilling tea 1 

6 « « 1 

8 « « 2+1=3 

If we combine (1) of (A) with (2) of (B), we have 

Pounds, 

6 shilling tea 1 

6 « « 2 

8 « « 2+2=4 

Combining (2) of (A) with (3) of (B), we have 

Pound$, 

6 shilling tea 2 

6 « " 8 

8 « « 4+8=r7 
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CombiniDg (6) of (A) with (4) of (B), we have 

Pounds. 

6 shilling tea 6 

6 « « 4 

8 « « .10+4=14 

The number of combinations which could be ma ie in this way ii 
unlimited ; hence the aboye class of questions in Alligation admit 
of an infinite number of answers. 

EXAMPLES. 

61-66. How much wine, at $1*12 per gallon and 48 cents 
per gallon, must be mixed together, that the composition 
may be worth 60 cents per gallon ? 65 cts. ? 72 cts. ? 84 
cts.? 91 cts.? 11-02? 

67. How many gallons of wine and water must be mixed 
together, that the mixture may be worth 60 cents per gal- 
lon, the water being considered of no value, and the wine 
with which it is mixed being worth 90 cents per gallon ? 

68-71. Having gold of 12, 16, 17, and 22 carats fine, 
what proportion of each kind must 1 take, to make a com- 
pound of 18 carats fine ? 19 ? 20 ? 21 ? 

72-76. How much of each sort of gram, at 56, 62, and 
75 cents per bushel, must be taken, so that the mixture may 
be worth 60 cents per bushel ? 65 cts. ? 68 cts. ? 70 cts. ? 
72 cts. ? 

77-81. How much tea at 4 shillings, 5 shillings, 6 shillings, 
and 12 shillings per pound, must be mixed that the mixture 
may be worth 7 shillmgs per poimd ? 8*. ? 9*. ? 10s. ? lis. ? 

CASE n. 

When one of the ingredients is hmited to a certain quantity. 

A person wishes to mix 10 bushels of wheat, worth $1 per bushel, 
with rye, worth 70 cents per bushel, and oats, worth 80 cents per 
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bufihel, 80 tliat the mixture may be worth 30 cents per bushel. How 
manj bushels of rye and oats must he use ? 

Proceeding, according to Case I., we find the proportionate numbers 
to be 30, 30, and 60. Hence, 

80 : 80 : : 10 : 10 
80 : 50 : : 10 : 16| 

So that he must make use of 10 bushels of rye and 16| busheb 
of oats. Hence, this 

RULE. 

Mnd the proportionate quantities of eajch ingredient, hy 
Case /., as though there was no limitation; then, as the dif- 
ference against the simple whose quantity is given, is to each 
yf the other differences, so is the given quantity of that simple 
to the quantity required of each of the other simples, 

EXAMPLES. 

82-85. A grocer has 90 pounds of tea, worth 90 cents 
per pound, which he wishes to mix with three other quali- 
ties, valued at 80 cents, YO cents, and 60 cents per pound. 
How much must he take of these three kinds, so as to be 
able to sell the mixture at 66 cents per pound ? at 68 cts. ? 
at 85 cts.? at 87 Jets. ? 

86-91. A merchant has 90 pounds of spice worth 86 
cents per pound, which he wishes to mix with three other 
sorts which are worth 30, 40, and 50 cents per pound, re- 
spectively. How many pounds must be used so that the 
compoimd may be worth 55 cents per pound ? 60 cts. ? 65 
cts. ? 70 cts. ? 75 cts. ? 80 cts. ? 

92-96. A merchant wishes to mix 100 pounds of sugar, 
worth 10 cents per poimd, with three other kinds worth 9, 
8, and 6 cents per pound, respe<;tively. How many pounds 
must he use 1§o that the compound may be worth 5 J cts. ? 
6 cts. ? 6 J cts. ? 7 cts. ? 7 J cts. ? 
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CHAPTER XVI. 
INVOLUTION AND EVOLUTION. 

mvoLunoN. 

§ 134. The product arising from multiplying a number 
into itself is called the second power, or the square of that 
number. Thus, 3x3=9: 9 is the square of 3. If the 
square of a number be again multiplied by that number, the 
result is called the third power, or the cube of the number. 
Thus, 3 X 3 X 3=27 : the number 27 is the cube of 3. 

The word power denotes the product arising from multi- 
plying a number into itself a certain number of times ; and 
the number thus multiplied is called the root Thus, 9 is 
the second po^er of 3, and 3 is the square root of 9. In 
the same manner 27 is the third power of 3, and 3 is the 
cube root of 27. 

Involution is the process of raising a number to a given power. 

To denote that a number is to be raised to a power, a 
small figure, called the index or erponenty is placed above and 
to the right of the number whose power is to be found, as 4*. 
Here the exponent is 2, and denotes the 2d power of 4, 
or 4X4. So 3^=3X3, &c. 

The second 'gow&t of a number 
is called the square of that num- 
ber, because the surface of a geo- 
metrical square may be obtained 
by multiplying the number, ex- 
pressing one side, by itself. Thus, 
if the side of the adjacent square 
is 12 linear units, or, as here, 12 
inches long, its entire surface will 
be denoted by 12 X 12=144 square 
units, which in this case will be 144 
square inches. 

^ 22 









1 foot=12 inches. 
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The third power of a number is 
called the ettbe of that number, be- 
cause the solid contents of a geomet- 
rical cube, as in the adjacent figure, 
can be obtained by raising the num- 
ber expressing one side, to the 3d 
power. Thus, 8X8X3=:2'7 cubic 
feet 



[chap. XTI 
3 feet. 



^^ ,^ ^^- 



,^!':.r(fi 


'1 
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To raise a number to any power, multiply the number by 
itself as many tim£S as there are units less o)ie in the expo- 
nent; the last prodtLCt will he the power sought, 

EXAMPLES. 

1-10. Find the square of each of the following numbers : 
14; 19; 24; 36; 48; 57; 93; 111; 168; 233. 

11-20. Cube each of the following numbers : 13; 18; 
23; 35; 44; 56; 91; 148; 336; 221. 

21-^22. What is the 5th power of 47 ? the 9th power 
of 9? 

23-26. What is the square of 0*75 ? of 1-14 ? of 34-09 ? 
of 4-781 ? 

27-31. What is the cube of 0*61 ? of 0*13 ? of 0*202 ? 
of 0-65? of 3021? 

32-36. Find the the square of 2i ; of 3| ; of 4| ; of 7| ; 
of9}f. 

37-41. Find the cube of ^ ; of f ; 3y\. ; of 5f ; of 9f . 

42-44. What is the 5th power of 2f ? the 4th power of 
^ 0-25 ? of 0-375 ? 

Evolution. 

§ 135. Evolution is the reverse of involution. li is the, 
process cf finding the root of a given potcer. Thus, 6 is the 
square root of 36, because 6 raised to the 2d power, that 
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is, 6*=36, is the sqtiare of 6. So 4 is the cube root of 64, 
because 4 raised to the 3d power, that is, 4*= 64, is the cube 
root of 4. 

The symbol V* called the radical sign, is used to denote 
the square root of a dumber, as \/9=3; ^36= 6. The 
3d or cube root is denoted by the figure 3 written over the 
radical sign, ^8=2 ; v 64=4. In like manner ^ signi- 
fies the 4th root, &c. 

§ 136. Before ezplaimng the method of extracting the sqoabe boot, 
we will involve some numbers by considering them decomposed into 
unitSf tens, hundreds, &c 
What is the square of 25 ? 

25=20 4*3 The 2 tens are written as 20 unit^. 
20+5 

20'+20X5=product by liic units in the tens. 

+20X6+6'^product by the units. 
20'*+2X20X5+5«=square of 20+5. 
That is, the square of a number consisting of tens and units equals 
tJie square of the tens {expressed in units), plus twice the product of 
the tens {expressed in units) into the units, plus the square of the units. 

What is the square of 262 ? 

252=200 +60+2 The 2 hundreds are written as 200 units, and 
200 +60+2 the 6 tens as 60 units. 

200'+200X 50+200 X2=product by hundreds (expressed 
in units). 
200X50+ 60* +50X2=productby tens (express 
^ ed in units). 

+200 X 2+50 X 2+2'=product by units, 

200»+2 X 200 X 50+50^+2 X (200+50) X 2+2" 

That is, the square of a number consisting of hundreds, tens, and 

umtSf is equal to the square of the hundreds {expressed in units), plus 

tmee tlie product of the hundreds into the tens {expressed in units), 

plus the square of the tens {expressed in units), plus twice the product 
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nf the tvm of the hwidreds and tem {expreued in \Mits) into the units, 
plus the square of the units. 

Continuing in this way, we could show that the square of the sum 
of any number of numbers is the square of the first number^ plus twice 
the product of the first number into the second^ plus the square of the 
second; plus twice the product of the sum of the first tioo into the third, 
plus the square of the third; plus twice the product of the sum of tine 
fir si three into the fourth ; plus the square of the fourth ; and so on, 

% 18T. We will now extract the square root of 626. But fint let 
us ascertain how manj fig^es its root must have. 

The smallest digit is 1 ; its square is 1. The largest digit is ; its 
square is 81. The square of the units^ then, must be either one or 
two figures ; either units or units and tens. 

The smallest number of 2 figures is 10 ; its square is 100. The 
laigest number of 2 figures is 99 ; its square is 9801. The square of 
2 figures or tens must, then, be 8 figures or hundreds, or 4 figures oi 
thousands, <tcc. 

Hence, if a number consist of 1 or 2 figures, its root must consist of 
1 figure ; if of 8 or 4 figures, its root must consist of 2 fig^es ; if of 
6 or 6 figures, its root must consist of 3 figures, and so on. Thai is, 
the square will contain twice m many figures as the root, or twice as 
many, less one. 

Then, dividing any number into groups bj placing a dot over the 
first or unit figure, and one over each second figure towards the left^ 
we shall have as many figures in the root as there are dots. Thus 
the square root of '?6206l6 will contain 4 figures ; of 625, 2 figures, 
units, and tens. 



Then 625=8quare of the tens plus 
twice the tens bto the units plus the 
square of the units. The square of 
the tens must be found in the hun- 
dreds of the number. The greatest 
number of tens whose square can be 
found in 6 (hundreds) is 2 tens, ' 
which we write in the quotient. Subtracting the square 4 (hundreds) 
our remainder is 226ss:twice the tens into the units plus the square 
of the units, or, what is the same thing (twice the tens plus the miits), 
Xthe units To find the units* figure, by way of trial, we divide 226 



Tens. 
2 625(25 

Twice the 

tens. Units 

4 + 5 4 

=45 226 

225 



\ 
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M- 



(400+80) X7 



400X80 



4003 



80» 



"s-is 



by twice the tens ; the quotient is 6. Adding, then, these units, 6, to 
twice the tens or 40, we have 46 ; which, multiplied hj 6, will give 
a product that exactly equals 226. 

Before giving a rule for the extraction of the square root, it may be 
well to illustrate, geometrically, the involution and evolution of a num- 
ber. 

487*=(4OO+80-f'7)«=400'+2 X40CX80X80« + 2 X(400+80) 
X7 + '7«. 

The square ABCD may be en- 
larged to the square AEKF, by the 
addition of the two equal rectangles 
BO and DH, whose lengths are each 
equal jo the side AB of the original 
square, and whose widths are equal 
to BE, the quantity by which the side 
of the square has been augmented, 
also a little square, CGKH, whose 
side is the same as the .width of one 
of the equal rectangles. 

Again, the square AEKF, having its side increased by EL, be- 
comes augmented by the two rectangles EN, FP, and the little square 
KR. Thus we might continue to aiigment the square last found by 
the addition of two equal rectangles, and a little square ; the length 
of each rectangle being equal to the side of the square which is to be 
augmented, and the width equal to the quantity by which the side 
of the square is increased ; and the side of the little square being the 
same as the width of one of the rectangles. The diagram is adapted 
to the case of squaring 4:00+S0+1=siSl. 

% 138. We will now reverse the above process. 

Let it be required to extract the square root of 5 2*7076 ; that 13, 
we will seek the number of feet in the side of a square whose area 
shall contain 627076 square feet 

In this example there must be three figures in the root 

We know that the side of the square sought must exceed 700 linear . 
feet, since the square of 700 is 490000, which is less tJian 527076 ; we 
also know that the side of this square must be less than 800 linear feet» 
since the square of 800 is 640000, which is greater than 627076. Hence 
the first, or hundreds' figure of the loot, is 7 ; which is the greatest num 
ber whose square can be contained in 62, the first or left-hand period. 

22* 
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If we suppose eadi 
side of the square 
A.BCD to be 700 lin- 
ear feet> its surface 
tnU be 700X700= 
490000 sqtiare feet, 
which, subtracted 
ii-om 527076 square 
feet, leaves 87076 
square feet 

Hence it is neces- 
sary to increase the 
square ABCD, by 
J7076 square feet 
We have seen that 
luch increase is effect- 
ed by the addition of 



M 







H 


K 




C 


Q 



B 



two equal rectangles, and a Uttle square. The surface of the two 
rectangles will evidently make by far the largest portion of the whole 
increase. The length of one of these rectangles is the same as the 
length of a side of the square ABCD, which has already been shown 
to be 700 linear feet The length of the two rectangles taken to- 
gether will be twice 700 linear feet, or, what would be the same 
thing, 700 linear feet added to 700 linear feet If to BO, which is 
700 linear feet, we add CD, which ia also TOO linear feet^ we shall 
have BC+CD, equal to 1400 linear feet, for the length of the two 
rectangles. "Were we to multiply 1400 by the width of a rectangle, 
we should obtain the number of square feet in these rectangles, or 
nearly the 37076 sqitare feet which require to be added. Conse- 
quently, if we divide 87076 by 1400, the quotient will give the ap- 
proximate width of the rectangles. Using 1400 as a trial divisor, we 
find it to be contained between 20 and 30 times in 87076 ; hence the 
second or ten's figure of the root is 2. But besides the rectangles 
there must be added the little square CQKH, each side of which is 
20 linear fe3t ; we will therefore add 20 to 1400, and thus obtain 
1420 for the total length of the two rectangles and the side of the 
little square. Now, multiplying 1420 by 20, we obtain 28400 square 
feet for the total additions, which, subtracted fi*om 87076, leaves 
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8676 square feet. The square AKKF thus completed is 720 feet on 
a side. 

Again, a side of this square is to be further increased so that the 
added surface will amount to 8676 square feet And, as before, the 
parts added will consist of two equal rectangles and a little square. 
The trial divisor, which is the sum of the length of the two new rect- 
angles, is the same as the sum of two sides of the square AEKF. 

I^ how, to 1420 already found, we add 20, we shall have 1440, 
which is the sum of £K and KF, and which is our second trial divi- 
sor. We find this diidsor contained between 6 and 7 times in 8676 ; 
hence our third or.units' figure of the root is 6. Therefore 6 is the 
width of the second set of rectangles. The second little square 
KNRP, of the same width as the rectangles, must be 6 linear feet on 
a side ; therefore, adding 6 to 1440, we find 1446 for the whole length 
of the new rectangles and a side of the second litUe square. Multi- 
plying 1446 by 6, we obtain 8676 sqttare feet as the sum of the se- 
ries of additions to the squJEure AEKF, thus forming the square ALRM, 
which is the square sought; each side being 726 feet 

The above work may be arranged as follows : 





Number. Root. 


Linear feet, 
700 
1400=:lst trial divisor 


Square feet. Linear feeL 

527076(700H-20+6=:726 

490000 


1420 

1440=2d trial divisor 


37076 
28400 


1446 


8676 
8676 



If we omit the ciphers on the right, the work will take the blloi^ 
iDg condensed form : 





Number, Root. 


Linear feet, 
7 

14 =lst trial divisor 
142 
144=2d trial diiisor 


Square feet. Linear feet, 
627076 (726 
49 

870 
284 


1446 


8676 

8676 
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CABB I. 

From the above process, we deduce the following Jide for 
the extraction of the square root of a whole number. 

RULE. 

I. Separate the given number into periods of two figures 
each, counting from the right towards the left. When the 
number of figures is odd^ it is evident that the Uft-hamd, or 
first period, wUl cOTisist of but one figure. • 

II. Mnd the greatest square in the first period, and plaoi 
its root at the right of the number, in the form of a quotient 
in division, also place it at the left of the number. Subtract 
the sqtuire of this root from the first period, and to the re- 
mainder annex the second period ; the result will be the fibst 

DIVIDEND. 

III. To the figure ofihe root, as placed at the left of the 
number, add the figure itself, and the sum will be the first 
rRiAL DIVISOR. See how many times this trial divisor, with 
a naught annexed, is contained in the dividend ; the quotient 
will be the next figure of the root ; this must be annexed to 
the TRIAL divisor; the result will be the true divisor. 
Multiply the true divisor by this last figure of the root, and 
subtract the product from the dividend, and to the remainder 
annex the next period, for a new dividend. 

IV. To the last true divisor add the last figure of the 
root ; the sum will be a new trial divisor. Continue to op- 
erate as before, until all the periods have been brought down. 

TSorrz 1. — In case any dividend is not so great as its trial divisor, 
with a cipher annexed, write as the next figure of the root ; also 
place at the right of the divisor, and form a new dividend by an- 
nexing a new period. 

Note 2. — ^Approximate roots may be found by annexing decimal 
periods of two naughts each. 
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What is the square root of 11390626 ? 

3 li390625(3375 

63 9 

667 

6746 239 

189 



6006 
4669 



33725 
33725 



EXAMPLES. 

# 

45. What is the square root of 11019960576 ? 

46. What is the square root of 276793836544 ? 
47-52. What is the square root of 12321 ? of 53824 ? 

of 30858025? of 16983563041? of 852891037441 ? of 
61917364224? 

CASE II. 

To extract the square root of decimals. 

Annex om cipher, if necessary, so that the number of deci- 
mals shall be even y then point them off into periods of two 
figures each, counting from the units* place towards the right. 
JSxtract the root, as in Case L 

Note. — "M the given numher has not an exact root, there will be a 
remainder after all the periods have been brought down, in which 
case the operation may be extended bj forming new periods of 
ciphers. 

EXAMPLES. 

53. What is the square root of 3486-784401? 
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54-57. What is the square root of 6*6536? of 
0-00390625 ? of 1*7 ? of 37*5 ? 

58. What is the square root of 0*0000012321 ^ 

CASK III. 

To extract the square root of a common fraction, or mixed 
number. 

Reduce the vulgar fractiony or mixed number, to its sim- 
plest fractional form, JEJxtract the square root of the numer- 
ator and denominator separately, if they have exa^t roots ; if 
they have not, redu^ce the fraction to a decimal, and proceed 
as in Ca^e IL 

EXAMPLES. 

99-60. What is the square root of fff ? of |§^| ? 
61-62. What is the square root of f of f of -f of -J ? of 
4H? 

63-65. What is the square root of 4^ ? of ff ? of if 
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EXAMPLES INVOLVING THE PRINCIPLES OF THE SQUARE ROOT. 

§ 139. A triangle is a figure having three sides, and con- 
Bequently three angles. 

When one of the angles is right, like the comer of a 
square, the triangle is called a right-angled triangle. In 
this case the side opposite the right angle is called the hy- 
potemise. 

It is an established proposition of geometry, that the square 
of the hypotenuse is equal to the sum of the squares of the 
other two sides. 

Hence it follows that the square of the hypotenuse, dimtn^ 
ished by the square of one of the sides, equals the square of 
the other side. 
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By means of these properties, it follows that two sides of 
a right-angled triangle being given, the third side can be 
found. 

How long must a ladder he to reach to the top of a house 40 feet 
high, when the foot of it is 30 feet from the house ? 

In this example, it is obvious that the ladder forms the hypotenuse 
of a right-angled triangle, whose sides are SO and 40 feet respective- 
ly. Therefore, the square of the length of the ladder must equal the 
sum of the squares of 80 and 40. 
30'=^00 
40''=1600 

\^ 2500=60, the length of the ladder. 

EXAMPLES. 

66. Suppose a ladder 100 feet long, to be placed 60 feet 
from the roots of a tree ; how far up the tree will the top 
of the ladder reach ? 

67. Two persons start from the same place, and go, the 
one due north, 50 miles,.the other due west, 80 miles. How 
far apart are they ? 

68. What is the distance through the opposite comers of 
a square yard ? 

69. The distance between the lower ends of two equal 
rafters, in the diflferent sides of a roof, is 32 feet, and the 
height of the ridge above the foot of the rafters is 12 feet. 
What is the length of a rafter ? 

70. What is the distance measured through the centre of 
a cube, from one comer to its opposite corner, the cube be- 
ing 3 feet, or one yardj on a side ? 

We hnjowyfrom the principles of geometry, that all similar 
surfcu^es, or areas, are to each other as the squares of the^^ 
like dimensions. 

11. Suppose we have two circulai pieces of land, the on« 
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100 feet in diameter, the other 20 feet in diameter. How 
much more land is there in the larger than in the smaller ? 
Note. — ^The drcles will he to each other as the squares of their 
respective diameten. 

72. Suppose, by observation, it is found that 4 gallons oi 
water flow through a circular orifice of 1 inch in diameter 
in 1 minute. How many gallons would, under similar cir- 
cumstances, be discharged through an orifice of 3 inches in 
diameter, in the same length of time ? • 

73. What length of thread is required to wind spirally 
around a cylinder, 2 feet in circumference and 3 feet in 
length, so as to go but once aroimd ? 

Note. — It is evident that if the cylinder be placed upon ft plane, 
and be caused to roll once over, it will describe a rectangle, whose 
width is 2 feet, and length 8 feet; while the thread will form its 
diagonal, or line running from comer to comer. 

74-77. A room is 16 feet long, 12 feet wide, and 10 feet 
high. What is the diagonal distance measured on the floor? 
What is the diagonal distance measured on the wall which 
forms the side of the room ? What is the diagonal distance 
measured on the wall which forms the end of the room ? 
And what the diagonal passing through the centre of the 
room ? 

78-80. There are three circular pieces of ground, the 
diameters of which are 697 feet, 185 feet, 153 feet. What 
is the diameter of a circular piece whose area is equal to the 
difference between the first and second ? What the diame- 
ter of one whose area is equal to the difference between the 
first and third ? What the diameter of one whose area is 
equal to the difference between the second and third ? 

§ 140. Before explaining the method of extracting the cube koot, 
we will involye the number 45, consisting of 4 tens and 6 units to the 
tliird power. 



§ 141.] EVOLUTION. 265 

46=40 +5 
40+5 



40^+40 X5=product by the units in the tcn& 
40X5+5'=product by the units. 

40'*+2 X40 X6+6*=squaro of 40+6~ 
40 +5 

40'+2X40«X6+40X5« 

40«X6+ 2X40k5«+6' 

40«+3X40«X5+8X40X5'+5»=cubeof40+6. 
That is, the cube of a number consisting of tens and unitSf equcdi 
the cube of the tens {expressed in units), plus three times the square of 
the tens {expressed in units) into the units, plus three times the units 
in the tens into the square of the units, plus the cube of the units. 
And in general, the cube of the sum of any number of numbers is 
equal to the cube of the first number, plus three times the square of 
the first number into the second, plus three times the first into the 
square of the second, plus the cube of the second; plus three times the 
square of the sum of the first two into t1i£ third, plus three times the 
SUM OF THE FiBST TWO tnto the Square of the third, plus the cube of the 
third, dsc, 

EXAMPLES. 

81-90. Express by symbols as above, 75' ; 89' ; 142' ; 
366'; 47'; 96'; 221'; 496'; 879'; 999'. 

§ 141. We will now extract the cube root of 91125. It 
is first to be determined how many figm-es the root must 
have. 

The smallest number of 2 figures is 10 ; its cube is 1000. 

The largest number of 2 figures is 99 ; its cube is 970299. 

A number, then, consisting of 4 to 6 figures must have a root of 2 
figures. So, a number consisting of 7 to 9 figures, must have a root 
of 8 figures. If, then, we divide a number into groups, by placing a 
dot over the first or unit figure, and one over each 8d figure towards 
the left, we shall have as many figures in the root as there are dot& 
91126 has therefore 2 figures in its root. 

23 



INVOLUTION AND EVOLUTION. [CHAP. XVI 



91125(45 
64 



SXaq. of tens =4800 trial div. 27125 
3Xten8Xunits= 600 27125 

sq. of units =25 

5426 true divisor. 



The root must con- 
sist of tens and units ; 
then 91125=cube of 
the tens plus 3 times 
the square of the 
tens into the units 
plus 8 times the tens 
into the square of 
the units plus the cube of the units. The cube of the tens wiU be 
found in tlie 91 (thousand). The greatest cube contained in 91 is 4 
(tens), which we write in the quotient. Subtracting the cube 64 
(thousands), our remainder is 27125^3 times the square of the tens 
into the units plus 3 times the tens into the square of the units plus 
the cube of the units. Or, what is the same thing (3 X square of the 
tens plus 3Xthe tens X the units plus the square of the units), as one 
factor X the units as the other factor. 

To find the units' figiu-e of the root, by way of trial, we divide 
27126 by 3 X square of the tens ; that is, by 4800. The quotient is 5. 

Having now, as we suppose, the correct units' figure of the root as 
the one factor, let us ascertain the value of the other factor, or the 
true divisor. SXsq. ten8=3 XI 600=4800; 3 X tens X the units=8 
X40X5=600; sq. of units=6«=26. Then 4800+ 600-|- 25=5425, 
the completed divisor. This, multiplied by 5, the quotient figure, 
gives 27125 : a result showing that our quotient figure was neither 
too large nor too small The cube root, then, of 91125 is 46. 

Before giving a rule for the extraction of cube root, we will illus- 
trate geometrically the involution and the evolution of a number. 

Let it be required to cube 45, the number before employed, or 

suppose we are required to find the number of cubic inches in a cube 

whose side is 45 

Fig. I. • 
indies. Separating 

45 into 40+5, we 

will suppose the 

cube (fig. 1) to be 40 

inches on a side ; 

then 40 X 40 X 40 

will give the solid 

contents of this cube, 

represented by 40*. 




40^=40X40X40 
=64000 
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24000 



Fig. 3. 



Let fig. 2 represent Fig. 2. 

the cube increased 
by three equal slabs; 
then 3 (the number 
of slabs) times 40' 
(the surface of one of 
the slabs) multiplied 
by 5, the thickness of 
a slab, will give the 
solid contents of the 
slabs, represented by 
3X40'X6. 

Let fig. 3 represent 
the solid (as in fig. 
2), further increased 
by three equal corner 
pieces; then 3 (the 
number of corner 
pieces) times 40 (the 
length of one corner 
piece) multiplied in- 
to 5", the surface of 
an end of a comer 
piece, will give the 
solid contents of the 

corner pieces repre- 
sented by 3X40X 

5». 
Let fig. 4 represent 

the solid (as in fig. 

3), further increased 

by a little comer 

eubcy each side of 

which is 5 inches ; then 5X5X6 will give the solid contents of this 

cube, represented by 5*. • ' 

Then the iohole cube thus increased will be represented by 45*= 

40*+3X40«X5-f3X40X5»+5» 

3=64000+24000+3000+125=91125. 




3X40=120 
Xby5«= 25 

600 
249 
3000 



5»=5X5X5 
=125 
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§ 142, Let it now be required to find the cube root of 88265*7176 
We will suppose 882657176 to denote the number of cubic feet in a 
geometrical cube ; we are required to find the number of linear feet 
m a side of this cube, iha.t is, the length of one of its sides. 882657176 
must give 3 figures for the root. 

We know that the side of the cube sought must exceed 700 linear 
feet, since the cube of 700 is 848000000, which is less than 882667176 ; 
we also know that the side of this cube must be less than 800 linear 
feet, since the cube of 800 is 512000000, which is greater than 
882657176. Hence the first figure of our root, or the figure in the 
hundreds' place, is 7 ; whose cube, 848, is the greatest cube, contained 
in 882, the first or left-hand period. 
If we suppose each side of the cube, 
represented by figure 1, to be 700 
linear feet, one of tho equal faces, 
as the upper face DEFG, will be 
denoted by 700 X 700 = 490000 
aq^uare feet. The solid contents of 
the cube will be represented by 700 
X 700X700 = 700^X700 =490000 
X 700=343000000 cMiic feet. Sub- 
tractmg 343000000 cubic feet from 382657176 cubic feet, we find 
89657176 cubic feet for a remainder. 

Hence it is necessary to increase the cube (figure 1), by 89657176 
cubic feet. We have seen that such increase is effected by the ad- 
dition of three equal slabSf three equal corner pieces, and an addition* 
al cube ; and that the contents of the three slabs will make by far tha 
largest portion of the whole increase. 

The number of square feet in the 
face of one of these slabs will be 
the sam 3 as the number of square 
feet in the face of the cube (figure 
1), which has already been shown 
to be 490000 square feet. The sur- 
face of the three slabs will be three *'* 
times 490000 square feet ; or, which 
would be the same thing, twice 
490000 sqtmre feet, added to 490000 




Fig. 2. 




> 
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tquare feet.* If to AB (fig. 1), which is 700 linear feet, we add 
BO, which is also 700 linear feet, we shall have AB+BO equal to 
1400 linear feet, which, multiplied by DB, equal to 700 linear feet, 
will give 980000 sq-uare feet, for the area ABDG+BOED, which, 
added to DEFG, which is 490000 square feet, will give 1470000 
square feet^ for the area of three faces of the cube (figure 1), which is 
the same as the area of the three slabs. Were we to multiply 1470000 
-by the thickness of the slabs, we should obtain the cubic feet in these 
slabs. And since the contents of the slabs make nearly the whole 
amount added, it follows that 1470000 multiplied by the thickness 
of slabs, will give nearly 39657176 cubic feet. Consequently, if we 
divide 39667176 by 1470000, the quotient will give the approxmate 
thickness of the slabs. Using 1470000 as a trial divisor, we find it 
to be contained between 20 and 30 times in 39657176 ; hence the 
second or tens' figure of the root is 2. 

We have ah*eady remarked that 1470000 multiplied by 20, the 
thickness of the slabs, will give their solid contents. But besides the 
slabSy there must be added three comer pieces, each of which is 700 
feet long, and of the same thickness as the slabs, that is, 20 feet. 
Since each comer piece is the same length as a side of the cube, fig- 
ure 1, it follows that adding 700 to 1400 or 700+700, the sum 2100 
wiU represent the total length of 



the three corner pieces. Were we 
to multiply 2100 by 20, we should 
obtain the area of the three cor- 
ner pieces, which might be added 
to 1470000, the area of the three 
slabs. But, since there is also to 
be added a little cube, each of 
whose sides is 20 linear feet, wo 
will add 20 to 2100, and thus ob- 
tain 2120 for the total length of 
the three comer pieces, and of a 



Pig. 3. 




* It will be noted that the peenliar stepa throughout this demonstration have 
reference to the mode of extracting the Cube Root which follows. The object of 
these processes is, to make use of what has been obtained in one stage of the 
work for the stage next succeeding ; to obtain a new quantity by adding to one al- 
ready in handi instead of mult^yinff an original quantity; thereby saving much 
lime and labor. 

23* 
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side of the little cube. Now, multiplying 2120 by 20, we obtain 
42400 sgttare feet for the surface of the three comer pieces and a 
face of the little cube; which, added to 1470000, the number of 
square feet in the faces of the three slabs, will give 1512400 aquarf 
feet in all the additions. Kwe multiply 1512400 by 20, the thick- 
ness of these additions, we shall obtain 80248000 cubic feet for all 
the additions, which, subtracted from 89657176, leaves 9409176 euhir 
feet. The cube thus c(Hnpleted is 720 feet on a side, and is repre-* 
Bcnted by figure 4. 

Figure a. 




r 



Pig. 4. 



The surfaces now obtained may be represented (figure a) by the 
parts included within the heavy lines. The three divisions of the 
figure, including the dotted lines, may be supposed to be three entire 
fjEuses of the cube, figure 4. 

But this cube is to be further 
increased by 9409176 cubic feet. 
And as before, the parts added 
will consist of three equal slabs, 
three equal corner pieces, and a 
little cube. The trial divisor, which 
is the area of the faces of the three 
slabs, is the same as three times 
the area of a face of the cube, fig- 
ure 4, each of whose sides is 720 
feet. 

Now, to obtain this area, we 
have only to add to the surfaces already obtJEuned, and represented 
within the heavy lines (figure a), three rectangles, each 700 feet by 
20, and two little squares 20 feet by 20 feet. 

If to 2120, a number which we already have, we add 20, we shall 
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obtain 2140, the linear extent of the rectangles and squares desired, 
as in the dotted porticms (figure a). And as these dotted portions 
have all the same width of 20 feet, if we multiply 2140 by 20, we 
shall obtain 42800 square feet for the area of the dotted portion 
(figure a), which, added to 1512400, the area of the parts included 
within the heavy lines, will give 1565200 square feet for the area of 
three slabs, each equal to one face of the cube (figure 4). This will 
be a second trial divisor, "We find this divisor contained between 6 
and 1 times in 9409176 ; hence our third figure of the root, or the 
figure in the units* place, is 6. "Were we to multiply 1565200 by 
6, it would give the cubic feet in the second set of slabs. But before 
multiplying, we will increase that sum by the surface of the second 
set of comer pieces, and of the second little atbe. The length of 
each comer piece is the same as a side of the cube, figure 4, which is 
720 feet; hence, adding 20 to 2140 already found, we obtain 2160, 
which, being 3 times 720, will be the linear extent of the three cor- 
ner pieces. Were we to multiply 2160 by 6, we should find the sur- 
face of these three comer pieces, but as we wish also the area of one 
of the faces of the second little cube, we add 6 to 2160, and thus ob- 
tain 2166, which, multiplied by 6, will give 12996 for surface of sec- 
ond set of comer pieces and of second little cube; this added to 
1555200, gives 1568196 for the surface of the whole second series of 
additions. Multiplyii^ 1568196 by 6, we obtain 9409176 cubic feet, 
vhich have thus been added to the cube represented by figure 4 ; 
nence the cube whose side is 726 feet is the one sought. The above 
work may be arranged as follows : 



ST COLUMN. 
Linear feet. 

700 
1400 


2d column. number. 
Sqvurefeet. Cubic feet. 

490000 382667176(7 
1470000=lst tr. divisor, 348000000 


EOOT.. 

Linear feet. 

00+20+6= 


2100 
2120 


1512400 39667176 
1565200— 2d tr. divisor, 30248000 




2140 
2160 
2166 


1668196 9409176 
9409176 

• 
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If we omit the ciphers on the right, and omit unnecea&ar j termfli 
the work will take tlie following condensed form : 

IST COLUMN. 2d column. NUMBER. EOOT. 

Linear feet. Square feeL Cubic feet. Linear feet. 

7 49 38266nT6( 726 . 

U 147=l8t trial divisor, 343 

212 16124 3966'7 

214 15652=2d trial divisor, 30248 

2166 1668196 9409176 

9409176 



Note. — ^In the extraction of the cube root, as just illustrated, it will 
be noticed that each divisor is a geometrical siu-fiice ; that is to say, 
the product of two dimensions, width and breadth, for example ; and 
of course the quotient must be the other dimension, that is, the thick- 



But it is important to remember that it is onlj squares and cubes, 
square roots and cube roots, that can have any relation to geometrical 
dimensions ; any higher power of a number, as 4^ or any other root 
as 4^, cannot be illustrated by blocks. The principle^ therefore, of 
involtUion and evolution is, strictly speaking, independent of surfaces 
and solids; it is purely arithmetical. 

From the foregoing demonstration we may deduce the following 

RULE. 

I. Separate the number whose root is to be found, into 
periods of three figures each, counting from the units* place 
towards the left. When the number of figures is not divisible 
by 3, the left-hand period will contain less than 3 figures. 

II. Seek the greatest figure whose cube shall not exceed the 
first or left-hand period ; write it after the manner of a quo- 
tient in division for the first figure of the root Place this 
figure for the head of a first left-hand column, and its square 
for the head of a second left-hand column, and subtract its 
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cube from the first period. To the remamder bring down, a 
secoTid period far the first dividend. Add the figure in the 
root to the term of the 1st column already found, for its 
next term, which multiply by the same figure, and add the 
product to the term already found in the 2d column, /or its 
next term, which will be a trial divisor. 

III. Find how many times the trial divisor, with two 
naughts annexed, is contained in the dividend ; writs the quo- 
tient for the next figure of the root. Annex this figure to the 
last term of the 1st column, after having added to that term 
the preening quotient figure ; this will give the next term of 
the 1st column. Multiply this term by the last found fig- 
ure in the root, and add the product, after advan/dng it two 
places to the right, to the last term of the 2d column, for its 
next term. Multiply this term by the last fownd figure of 
the root, and subtract the product from the dividend, and to 
the remainder bring down the next period for a new divi- 
dend. 

Proceed as before until all the periods have b^n brought 
down. 

Note I. — When any dividend is not so great as the corresponding 
trial divisor with two ciphers annexed, write for the next figure of 
the root, and to the dividend bring down the next period. Use the 
same trial divisor as before, but with/<?ur ciphers annexed. 

Note 2. — ^The trial divisor, being less than the true divisor, will 
sometimes give too large a quotient figure ; when the multiplication 
of the true divisor by this figure shows such to be the ease, this figure 
must be made smaller. 

Note 3. — By the above rule, which is different from the rule usu- 
ally given by the aid of geometrical diagrams, we keep distinct aU 
tlie geometrical magnitudes ; thus our first column represents the nu- 
merical values of lines, the second column represents the numerical 
values of surfaces, and the third column corresponds to solids. And, 
as we are never required to multiply by any number greater than a 
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digity the labor of multiplying and adding results to the terms of the 
successive columns is far simpler *than at fu*st might be supposed. 

By means of these auxiliary columns, the work bears a close analo- 
gy to Horner^s method of solving numerical cubic equations. (See 
IVeatise on Algebra.) The use of auxiliary columns becomes very 
apparent in the extraction of roots of the higher orders, as the fifth 
root» the seventh root^ (be. (See Higher Arithmetia) 

What is the cube root of 9135l724'7483640899 ? 

NIMBEB. BOOT 

91351^247483646899(970299 
729 



r OOLTTHN. 


2d column. 


9 


81 


18 


243 


277 


26239 


284 


28227 


29102 


282328204 



184517 
183673 



844247483 
564656408 



29104 282386412 

291069 28241260821 

291078 28243880523 

2910879 2824414250211 



279591075640 
254171347389 

25419728251899 
25419728251899 







EXAMPLES. 



91. What is the cube root of 10077696 ? 
92-95. What is the cube root of 2357947691 ? 
42875 ? of 117649 ? of 7256313856 ? 



of 



CASE n. 



To extract the cube root of a decimal, armex ciphers, if 
necesmry, so that the decimals may he separated into equal 
periods of 3 figures each. 

Point off into periods of S figures each, counting from 
units towards the right, and proceed as in whole numbers. 
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KoTE. — ^If the given number bad not an eiact root, there will be a 
remainder after all the periods have been brought dowa The pn> 
cess may be continued by annexing ciphers for new periods 

96. What is the cube root of 0-469640998917 ? 

97. What is the cube root of 18-609625 ? 

98. What is the cube root of 1-25992105 ? 

99. What is the cube root of 2 ? 

100. What is the cube root of 9 ? 

101. What is the cube root of 3 ? 

CASK lU. 

To extract the cube root of a common fraction, or mixed 
number, reduce thefractumy or mixed number, to its simplest 
fractional form. Extract the cube root of the num£rator and 
denominator separately, if they have exact roots ; if they have 
not, reduce the fraction to a decimal, and extract the root by 
Case II, 

EXAMPLES. 

102-104. What is the cube root of f JfJ ? of xWAV *? 
ofl7|? 

105-110. Find i^SI; ^ff; ^|; ^\\ ^Sf; 
^13^. 



EXAMPLES INVOLVING THE PRINCIPLES OF THE CUBE ROOT. 

§ 143. It is an established theorem of geometry, that all 
similar solids are to each other as the cubes of their like di- 
mensions, 

111. If a cannon-ball, 3 inches in diameter, weigh 8 
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pounds, what will a ball of the same metal weigh, whose 
diameter is 4 inches ? 

By the above theorem, we have 

3' : 4' : : 8 pounds : the answer. 

112. The celebrated Stockton gun, which, in bursting, 
proved so fatal to many of our distinguished citizens, is said 
to have carried a ball 12 inches in diameter, which weighed 
238 pounds. What ought to be the diameter of another 
ball of the same metal, which should weigh 32 poimds ? 

113. There are three balls, whose diameters are respect- 
ively 3, 4, and 5 inches. What is the diameter of a fourth 
ball, which is equal in weight to the three balls ? 

114-116. Which will weigh the most, three balls whose 
diameters are respectively 15, 22, and 41 inches, or three 
balls of the same metal whose diameters are respectively 20, 
25, and 39 inches ? What is the diameter of a ball whose 
weight is the average of the weights of the six balls ? 

116. A cooper having a cask 40 inches long and 32 
inches at the bung diameter, wishes to make another cask 
of the same shape, which shall contain just twice as much. 
What will be the dimensions of the new cask ? 

11*7. What is the side of a cube, which will contain as 
much as a chest 8 feet 3 inches long, 3 feet wide, and 2 feet 
Y inches deep ? 

118. How many cubic quarter inches can be made out 
of a cubic inch ? 

119. Required the dimensions of a rectangular box, which 
shall contain 20000 solid inches, the length, breadth, and 
depth bemg to each other as 4, 3, and 2. 
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CHAPTER XVII. 

PROGRESSION. 
ARITHMETIOAL PROGRESSION. 

§ 144. A SERIES of numbers, which succeed each other 
by a common difference, is said to be in arithmetical pro- 
ffression. When the terms are constantly increasing, the 
series is an arithmetical progression ascending ; when con- 
stantly decreasing, the series is an arithmetical progression 
descending. Thus, 1, 3, 5, Y, 9, (&c., is an ascending arith- 
metical progression; and 10, 8, 6, 4, 2, is a descending 
arithmetical progression. 

The terms of an arithmetical progression may be frac- 
tional; as, 

i, 1, li, 2, 2i, 3, 3i, 4, 4^, &c.; 

h h i> ^* ^* 2, ^, 21, 3, &c. 

The first has a common difference of \ ; the second has a 
common difference of J-. 

In arithmetical progression, there are five things to be 
considered : 

1. The first term, 2. The last term. 3. The common 
difference. 4. The number of term^s, 5. The sum of all the 
terms. 

These quantities are so related to each other, that any 
three of them being given, the remaining two can be 
found. We will demonstrate two of the most important 
cases. 

CASE. I. 

By our definition of an ascending arithmetical progression, 
it follows that the second term is equal to the first, increased 

2i 
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by the common diflference ; the third is equal to the first, 
increased by twice the common difference; the fourth is 
equal to the first, increased by three times the common dif- 
ference ; and so on, for the succeeding terms. 

Hence, to find the last term, when the first term, the 
common difference, and the number of terms are given, to 
the first term add the product of the common difference into 
the number j>f terms, less one. 



EXAMPLES. 

1. What is the 100th term of an arithmetical progression, 
whose first term is 2, and common difference 3 ? 

2. What is the 50th term of the arithmetical progression, 
whose first term is 1, the common difference \ ? 

3. A man buys 10 sheep, giving $1 for the first, %Z for 
the second, |5 for the third, and so on, increasing in arith- 
metical progression. What did the last sheep cost at that 
rate? 

4. The first term of an arithmetical progression is f , the 
common difference -J-, and the number of terms 26. What 
is the last term ? 

5. A tapering board, 6 inches wide at the narrow end, 
and 12 feet long, is found to increase \ an inch for every 
foot in length. What is the width of the wide end ? 

6. A field of maize, consisting of 50 rows, has 20 hills in 
the first row, 23 in the second row, and so on, each row 
having three hills more than the preceding row. How 
many hills were in the last row ? 

7. A person makes 12 monthly deposits in a savings 
bank ; the first deposit consisted of $25, the second of $30^ 
the third of $36, and so on in arithmetical progression. How 
much did he deposit the 12th month ? 
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CASE II. 

From the nature of an arithmetical progression, we see 
that the second term added to the next to the last term is 
equal to the first added to the last ; since the second term 
is as much greater than the first as the next to the last is 
less than the last. So we infer that the sum of any two 
terms equidistant from the extremes, is equal to the sum of 
the extremes. 

Hence, it follows that the terms will average just half the 
sum of the extremes. 

Therefore, to find the sum of all the terms, when the first 
term, the last term, and the number of terms are giver, 
multiply half the sum of the extremes by the number of 
terms, 

EXAMPLES. 

8. The first term of an arithmetical progression is 2, the 
last term is 50, and the number of terms is 1*1. What is the 
sum of all the terms ? 

9. The first term of an arithmetical progression is 13, the 
last term is 1003, the number of terms is 100. What is the 
sum of the progression ? 

10. A person travels 25 days, going 11 miles the first 
day, 135 the last day; the miles which he travelled in the 
successive days form an arithmetical progression. How far 
did he go in the 25 days ? 

11. Bought Y books, the prices of which are in arithmeti- 
cal progression. The price of the first was 8 shillings, and 
the price of the last was 28 shillings. What did they all 
come to ? 

12. What is the sum of 1000 terms of an arithmetical 
progression, whose first term is T and last term 1113 ? 
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13. The first term of an arithmetical progression is f , and 
the last term 365^, and the number of terms "799. What 
is the sum of all the terms ? 

14-15. How many strokes does the common clock make 
in 12 hours ? How many strokes would be made by a 
clock which continues to strike through all the hours from 
1 to 24 ? 

16. A falling body moves 16^ feet during the first sec- 
ond, and 144f feet during the fifth second. How far did it 
fall during the 6 seconds ? 

17. A person makes 12 monthly deposits, which are in 
ai-ithmetical progression, in a savings bank. The first de- 
posit is |20, the last $15, What is the whole sum thus 
deposited? 

Geometrical Pbogbession. 

§ 145. A series of numbers which succeed each other by 
a constant multiplier, is called a geometrical progression. 

This constant factor, by which the successive terms are 
multiphed, is called the ratio. When the ratio is greater 
than a unit, the series is called an ascending geometrical pro- 
gression ; when less than a unit, the series is called a de- 
scending geometrical progression. Thus, 1, 3, 9, 27, 81, &c., 
is an ascending geometrical progression, whose ratio is 3. 
And 1, i, ^, ^, &c., is a descending geometrical progres- 
sion, whose ratio is J. 

In geometrical, as in arithmetical progression, there are 
five things to be considered : 

1. The first term. 2. The last term. 3. The c(ymmon 
ratio, 4. The number of terms. 6. The sum of all the 
terms. 
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These quantities are so related to each other, that any 
three being given, the remaining two can be found. 
We will demonstrate two of the most important cases. 



CASE I. 

By the definition of a geometrical progression, it follows 
that the second term is equal to the first term multiplied by 
the ratio ; the third term is equal to the first term multi- 
plied by the second power of the ratio ; the fourth term is 
equal to the first term multiplied by the third power of the 
ratio ; and so on, for the succeeding terms. 

Hence, to find the last term, when the first term, the 
ratio, and the number of terms are given, multiply the first 
term hy the power of the ratio, whose expoMnt is one less than 
the number of terms. 

EXAMPLES. 

18. The first tenri of a geometrical progression is 1, the 
ratio is 2, and the number of terms is Y. What is the last 
term? > 

19. The first term of a geometncal progression is 6, the 
ratio is 4, and the number of terms 9. What is the last 
term? 

20. A person travelling, goes 6 miles the lirst day, 10 
miles the second day, 20 miles the thu-d day, and so on, 
increasing in geometrical progression. K he continue to 
travel in this way for Y days, how far will he go the last 
day? 

21-23. A person in business found that he was able to 
double his capital once in 3 years : if, then, he commence 
business with $1000, what will his capital amount to at the 
end of the 12 th year ? How much will it amount to at the 

24* 
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end of the 18tli year ? How much at the end of the 24th 
year? 

CASE n. 

Let it be required to find the stun of all the terms of the 
geometrical progression, 2, 6, 18, 64, 162, 486. 

A second progression is, 6, 18, 64, 162, 486, 1468 ; which 
is the result of the multiplication of each term of the first, 
by the ratio 3. The sum of the terms of this 2d progres- 
sion is evidently three times as great as the sum of the terms 
of the first progression ; while the difference between the 
sums of the terms of these two progressions must be (3 — 1) 
=2 tim£8 the sum of the terms of the first progression. 

If we omit the first term of the first progression, it will 
agree with the second progression, after omitting its last 
term. Hence, the diflference between the sums of the terms 
of these two progressions may be foimd by subtracting 2, 
the first term of the first progression, from 1458, the last 
term of the second progression, leaving 1466. And as this 
diflference =2 times the sum of the terms of the first pro- 
gression, dividing the diflference by 2=3—1, will give the 
sum of the terms required. 

Therefore, to find the sum of the terms of a geometrical 
progression, when the first term, the last term, and the ratio 
are given, divide the difference between the first term and the 
last term multiplied by the ratio, by the difference between the 
ratio and 1. 

EXAMPLES. 

24. The first term of a geometrical progression is 4, the 
last term is '78732, and the ratio is 3. What is the sum of 
all the terms ? 

26. The first term of a geometrical progression is 6, the 
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last term is 327680, and the ratio is 4. What is the sum 
of all the terms ? 

26. A person sowed a peck of wheat, and used the whole 
crop for seed the following year ; the produce of the second 
year again for seed the third year, and so on. If in the last 
year his crop is 10485V6 pecks, how many pecks did he 
raise in all, allowing the increase to have been in a fourfold 
ratio? 

Note 1. — When the ratio of a geometrical progression is less than 
a iinit^ the first term will be the largest^ and the last term the least ; 
the progression will, in this case, be descending ; but we may consider 
the series of terms in a reverse order ; that is, we may call the last 
term the first, and the first the last, and treat the progression as as- 
cending. 

Note 2. — ^If a descending series be continued to infinity, the last 
term may be considered 0. 

What is the sum of all the terms of the infinite series 1, 
i,i,i.&c.? 

In this example, the difference between the ratio and 1, is 1— |=s}, 
and the first term, 1, divided hy ^, gives 2, for the sum of all the 
tisnns. 

EXAMPLES. 

27. What is the sum of the infinite series 1, ^, J, ^, &c. ? 

28. What is the siun of the infinite series ^, ^^, xxftry* 

29. What is the sum of the infinite series ^, j^, y^^, 

30-31. A ball fallmg from the height of 10 feet, by its 
elasticity boimds 5 feet ; and agam falling, bounds 2} feet, 
and so on, continuing to bound J as high as it fell. What 
will be the whole distance made in the successive falls be« 
fore coming to a state of rest ? And what the whole dis- 
tance made by its successive bounds ? 
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32, Fmd the sum of the infinite series 1, -, — , -j-, <fec. 

4 4* 4* 

83. Find the sum of the infinite senes 1, -, -=-, -5-, &c. 

5 5 5 



CHAPTER XVIII. 

MENBITBATIOir. 



§ 146i. For the reason of many of the rules ivhich we 
shall give for measuring surfaces and solids, we shall refer 
to the principles of geometry. The reference being in all 
cases to the " Elements of Geometry." 



Problem I. — To find the area of a rectangle. 



Suppose ABCD to be a 
rectangle whose length is 5 
feet, and width 8 feet 

If we divide this rectangle 
into portions of one square 
foot each, by means of lines 
drawn parallel to the sides of 



D 



B 



the rectangle, we shall obtain 16 such squares ; that is, the rectangle 
will contain 16 square feet In this example there are 3 strips of 6 
square feet in each, or 5 strips of 8 square feet each. 
Hence, to find the area of a rectangle, 

Multiply the length by the width, and the product will de- 
note the number of squares of the same kind as the measure 
used in estimating the sides of the rectangle. If the measure 
he feety the product will be square feet ; if inches^ squan 
inches, dc. (B. IV., Prop. II., Scholium.) 
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Note. — When the width of the rectangle is the same 
as its length, it becomes a square ; in which case we mul- 
tiply the side of the square into itsel£ 



EXAMPLES. 

1. How many square feet in a floor which is 16 feet wide 
and 23^ feet long ? And how many yards of carpeting, 
one yard wide, will cover the floor? 

2. In a table 5 feet 3 inches long, and 3 feet 2 inches 
wide, how many square inches ? And how many square 
feet ? 

3. In a rectangular field which is 13 rods long, and 7 
rods wide, how many square rods ? And what part is it of 
an acre? 

4. How many square mches in a square board lOj inches 
on a side ? 

5. Which is the greater, a square board of 9 inches on a 
side, or a rectangular one 12 inches long and Y^ wide ? 

Problem II. — To find the area of a parallelogram. 

Let ABCD be a parallelo- 
gram haying AB for its base 
and DE its altitude. If 
from C we draw OF perpen- 
dicular to the base AB, 
meeting it produced, at the 
point F, the figure EFOD 
wiU be a rectangle equivalent to the parallelogram, since the triangle 
AED is obviously equal to the triangle BFO. The base EF of the 
rectangle is equal to AB, the base of the parallelogram. The area ox 
the rectangle is found (Prob. L) by multiplying its base by its alti- 
tude ; and since the parallelogram is equal to the rectangle, and sinc« 
its base and altitude are respectively equal to the base and altitude 
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of the rectangle, it follows that the area of the parallelograu may be 
foimd by multiplying its base by its altitude. 
Hence, to find the area of a parallelogram, 

Multiply the hose hy the altitude. 

Problem III. — To find the area of a triangle. 

Let ABC be a triangle, 
having AB for its base and 
CD its altitude. By draw- 
ing CE parallel to the base 
AB, and BE parallel to the 
side AC, we shall form a 
parallelogram ABEC, evi- 
dently double the triangle ABC. The area of the parallelogram is 
foimd (Prob. IL) by multiplying the base AB into ttie altitude CIX 
And as the triangle is one-half the parallelogram, to find its area^ 

Multiply half the base hy the altitude. 

Note 1. — Either side of the tri- 
angle may be regarded as the 
base, and the altitude will be the 
perpendicular drawn from the 
opposite angle to the base, or to 
the base produced. In the an- 
nexed diagram, the perpendicu- 
lar meets the base produced. The above rule applies equally well 
in this case, the area being found by multiplying half the base AB 
into CD. 

When the three sides of a triangle are known, the area 
may be found as follows : Frwn the half sum of the three 
sides, subtract separately each side, take the square root of the 
continued product of the three remainders and half sum, %ni 
it will give the area, (Geometry, B. IL, Prop. IX.) 
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EXAMPLES. 

6. What is the area of a triangle whose base is 12 feet, 
and altitude 3 yards ? 

Y. What is the area of a triangle whose sides are respec- 
tively Y, 11, and 12 feet? 

8. What is the area of a triangle whose base is 14 rods, 
and whose altitude is 12 rods ? 

9. What is the area of a triangle whose sides are re- 
spectively 13, 14, and 16 yards? 

10. In a triangular field, whose sides are 18, 80, and 82 
feet, how naany square yards ? 



Note 2. — ^The area of any figure 
which is limited by any numb^ of 
right lines, as the field ABGDEF, 
may be fotmd by dividing it into tri- 
angles, and then computing each tri- 
angle separately, and taking their 
sum. 





Problem IV. — To find the area of a trapezoid. 

Let ABCD be a trapezoid, -p 
having AB and CD for the par- 
allel sides, OF for its altitude. 
If we draw AC, it will divide 
the trapezoid into two triangles 
ABC, CD A. The area of the 

triangle ABC may be found (Prof. IK) by multiplying half the base 
AB into the altitude OF ; and the area of the triangle ODA is found 
by multiplying half the base OD into the altitude AE; or into its 
equal OF. Hence, to find the area of the trapezcud, which is the 
sum of the two triangles, 

Multiply half the sum of the two parallel sides hy the 
altitude. 
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Nan.-^This rule has a fine 
applicatioii in measuring a 
tapering board, as ABOD. 
In this case half the sum of 
the parallel sides, AD and 
BG, is found hy measuring 

the width GH at the middle of the board. This average width GH 
being multiplied by the length EF, will giye its area. 

EXAMPLES. 

11. If the parallel sides of a trapezoidal garden are re- 
spectively 4 and 6 rods; and the perpendicular distance 
between these sides is 8 rods, how many square rods in the 
garden ? 

12. How many square feet in a tapering board 16 feet 
long, measuring 15 inches wide at one end, and 10 inches at 
the other ? 

Problem V. — The diameter of a circle being given, to find 
its circumference. 

If the diameter of a circle is taken as a unit, the circumference will 
be 8-1415926, nearly. The exact value of the ratio of the circumfer- 
ence to the diameter has never been found. Its approximate value 
has been extended to more than 200 places of decimals. (G^ometrr. 
R v., Prop. XIIL, Scholium) 

Hence, when the diameter of a circle is known, to find its. circum- 
ference, 

Multiply the diameter hy 3*1416. 

EXAMPLES. 

13. What is the circumference of the earth, on the sup- 
poMtion that it is 8000 miles in diameter ? 

14. Suppose a cart wheel be Aft, 9in, in diameter, over 
what distance would it pass in making 8 revolutions ? 
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16. The hoop you drive is Zft, lOin. in diameter. How 
many times Tnll it revolve in being trundled to school, half 
a mile distant ? 

Pboblem VI. — To find the area of a circle, when its diam- 
eter is known. 



BULB. 




Multiply the circumference hy one-fourth of the diameter. 
Or, what is equivalent, multiply the square of the diamster 
% 0'7854=i of 31416. (Geometry, B. V., Prop. XL.) 



Note. — If a drde be inscribed in a square, 
hs area will be to the area of the square as 
0-7864 is to 1. 



EXAMPLES. 

16. How many acres in a cbrcle one mile in diameter ? 
Note. — In a square mile there are 640 acres. 

17. Which is the greater area, a circle 6 feet in diam^^r, 
or the sum of the areas of two other circles, the one being 
4 feet in diameter and the other 3 feet ? 

From the preceding rule we may 
deduce a simple method of finding 
the area comprised between the 
circumference!^ of two concentric 
circles, which area is the difference 
between two circles. 

The area of the circle whose di- 
ameter is AB, is found by multiply- 
ing its square by 07854. And the 
circle whose diameter is DE, is 
found by multiplying the square of 

26 
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Hub diametcor by 0*7864. Hence, the difference of these areas is 
equal to the difference of the squares of the diameters multiplied by 
0-Y864 

Problem VII. — To find the volume of a prism, or of a 
cylinder, 

BULE. 

Multiply the area of the hose by the altitude, (Geometry, 
B. Vn., Prop. XI.) 

EXAMPLES. 

18. How many cubic feet in a rectangular stick of timber 
10 inches by 12 inches, and 36 feet long ? 

19. In a cylindrical log 14 feet long, and 14 inches in 
diameter, how many cubic feet ? 

20. How many cubic inches in a round bar of iron 20 
feet long, and j- of an inch in diameter ? 

Problem VIII. — To find the volume of a pyramid, or <f 
a cone. 

* RULE. 

Multiply the area of the hose by one-third the altitude. 
(Geometry, B. VII., Prop. XVII. ; and B. VHI., Prop. V.) 

EXAMPLES. 

21. The Egyptian p3n*amid Cheops covers a square of 
763} feet on a side, and is 480 feet perpendicular height. 
How many cubic feet does it contain ? 

22. Suppose the mast of a ship to be a regular cone 87 
feet long, and 2 feet in diameter at its base, how many ?ubio 
feet will it contain ? 
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Problem IX. — To find the surface of a sphere, when its 
diameter is given, 

RULE. 

Multiply the square of the diameter by 3*1416. (Geome- 
try, B. VIII., Prop. XIII., Schol.) 

EXAMPLES. 

23. How many square miles on the surface of the earth, 
on the supposition that it is an exact sphere of 8000 miles 
in diameter ? _ 

Note. — In order to obtain a value true to a unit, we must use, for 
our multiplier, 8'14169266, instead^of 8*1416. 

24. How many superficial mches has a ball 6 inches m 
diameter ? 

Problem X. — To find the volume of a sphere, when its 
diameter is given. 

RULE. 

Multiply the cube of the diameter by 0*5236, which is ^ of 
3-1416. (Geometry, B. VIII., Prop. XIII., Schol.) 

EXAMPLES. 

26. How many cubic inches in a ball 6 inches in diameter ? 

None. — Compare the number of superficial inches and of cubio 
inches in a sphere 6 inches in diameter. 

26. How many cubic inches in a ball of the celebrated 
Stockton gun, the diameter of which is 12 inches? 
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The following table of multipliers will be foond very coavenient 
fbr solving nearly all problems which can arise in mensuration of cir- 
cles and spheres. 

TABLE OF MULTIPLIERS. 

1. Radios of a dnde X O'SSaieSSl = Circumferenoo. 

2. Square of the radius of a circle X 3-14159265 = Area. 

3. Diameter of a circle X 3'141593R5 = Circumference. 

4. Square of the diameter of a circle X 0*78539816 = Area. 

5. Circumference of a circle X 0*15915494= Radius. 

6. Circumference of a circle X 0*31830989= Diameter. 

7. Square root of area of a circle X 0*56418958 = Radins. 

8. Square root of area of a circle X 1*12837917= Diameter 

9. Radius of circle X 1*73205081= Side of inscribed equilateral triangle. 

10. Side of inscribed equilateral triangle X 0*57735027 = Radius of circle. 

11. Radius of a circle X 1*41421356 = Side of inscribed square. 

12. Side of inscribed square X 0*70710678 = Radius. 

13. Square of radius of a sphere X 12*56637061 = Surfiice. 

14. Cube of radius of a sphere X 4*18879020 = Volume. 

15. Square of diameter of a sphere X 3*14159265 = Surface. 

16. Cube of diameter of a sphere X 0*52350878 = Vohmie. 

17. Square of circumference of a sphere X 0*31830989 = Snrfooe. 

18. Cube of circumference of a sphere X 0*01688686= Volume. 
10. Square root of sur&ce of a sphere X 0*28209479 = Radius. 

20. Square root of surface of a sphere X 0*56418958 = Diameter. 

21. Square root of surface of a sphere X 1*77245385 = GircumfiBreiioe. 

22. Cube root of volume of a sphere X 0*62035049= Radius. 

23. Cube root of volume of a sphere X 1*24070098= Diameter. 

24. Cube root of volume of a sphere X 3*89777707 = Circumferenoe. 

25. Radius of a sphere X 1*15470054 = Side of inscribed cube. 

26. Side of inscribed cube X 0*86602540 = Radius. 



Problem XI.— TV) find the volume of a frustum of a pyr* 
amid, or of a cone, 

rule. 

Find a mean proportional between the area of the ttoo 
hoses, to which add the sum of the bases, and multiply the 
result by oTte- third the altitude of thefritstum. 

Suppose a cistern in the form of a frustum of a cone to 



§ 146.] MENBUBATIOK. 293 

be 9 feet deep, having for diameters 10 feet and 6 feet. How 
many cubic feet will it contain ? 

10«X0-'7854=100XO-'7864=area of one base. 
6«X0-'7864= 86X0-'7864= " other «• 

60X0''7864=mean proportion between bases. 

196X0-7864=8mn. 

And 196 X0-7854X^ of 9=461-8162 cubic feet jfor its yolmne. 

EXAMPLES. 

27. Suppose a measure to be in the form of a frustum of 
a regular cone. If its top diameter is 6 mches, and the bot- 
tom diameter 9 inches, and it is 12 inches deep, how many 
cubic inches will it contain ? and how many beer gallons of 
282 cubic inches each ? 

28. There is a stick of timber in the form of the frustum 
of a regular pjnramid, which is 30 feet long, and 30 inches 
square at one end and 13 inches square at the other. How 
many cubic feet does it contain ? 

Problem XII. — To find the area of an ellipse, 

None — A line drawn through 
the centre of an ellipse is called 
its diameter. The longest diam- 
eter is called the tranwerte diam- 
eter; the shortest is called the 
eonjttgate diameter. Thus AB is 
the transyerse diameter, and CD 
is the conjugate diameter. 

The area of an ellipse may be found by this 

RULE. 

Multiply the product of the transverse and conjugate dir 
ameters hy 0''/854. 

26* 
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EXAMPLES. 

29. How many square feet in the surface of an elliptical 
pond, whose transverse diameter is 100 feet, and conjugate 
diameter 60 feet ? 

30. How many square inches in an elliptical table whose 
transverse diameter is 5 feet 3 inches, and conjugate diam- 
eter 3 feet 6 inches ? And how many square feet ? 



Note 1. — If an ellipse be inscribed 
in a rectangle, its area will be to 
the area of the rectangle as 0*7864 
LB to 1. 



Note 2. — ^We also infer that, if a 
circle be inscribed in an ellipse, and 
another circle he drcumscrihed ahout 
the same ellipse, the ellipse is a mean 
proportional between the areas of 
the two circles*, that is, we shall 
have, area of inscribed circle is to 
the area of ellipse, as area of el- 
lipse is to the area of circumscribed 
circle. 




PROMISCUOUS QUESTIONS. 

§ 147. 31. Suppose I purchase $1200 worth of goods, 
^ of which is on a credit of 3 months, |^ on a credit of 6 
months, and the remaining |- on a credit of 9 months. 
How much ready money ought to pay the purchase, inter- 
est being Y per cent. ? 

32. In iAie above example, by the principles of equation 
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of pa3nnents, how much credit ought I to have on the whole 
sum of $1200 ? 

33. Now, what is the present worth of $1200 due at the 
end of 6 months, mterest being Y per cent. ? 
, 34. I employed A. and B. to ditch my meadow. A. was 
to receive 87^ cents per rod, and B. was to have 112 J cents 
per rod ; each wrought until his wages amounted to $50. 
What was the amount of ditch dug by both ? 

35. Three merchants, A., B., and C, enter into partner- 
ship. A. advances $1200, B. $800, and C. $600. A. 
leaves his money 8 months, B. 10 months, and C. 14 months 
in the business. They gain $500. What is the share of 
each ? 

36. A. and B. have the same income : A. saves ^ of his, 
but 3., by spending $120 per annum more than A., at the 
end of 10 years finds himself $200 in debt. What was the 
income ? 

37. Suppose a book to contain 365 pages, averaging 40 
lines of 10 words each on each page. How many words 
would the book contain ? 

38. There are 311Y3 verses in the Bible. How many 
days will it require to read it through, if 30 verses are read 
daily? 

39. After expending -J- of my money, and J of the re- 
mainder, I had remaining $Y2. How much had I at first ? 

40. If I sell cloth at $1*50 per yard, and gain 25 pel 
cent., how ought I to have sold it so as to lose 20 per cent. ? 

41. Sold cloth at $1*50 per yard, and gained 25 per 
cent. What should I have lost per cent., if I had sold it at 
$0-96 per yard*? 

42. If I buy cloth at $1*20 per yard, how must I sell it 
so as to gain 25 per cent. ? 

43. A merchant has to make the following payments 
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at three different periods : $2832 m 3 months, $2560 in 9 
months, and $1450 in 16 months. The creditor wishes to 
receive the whole sum of $6842 at once. When ought the 
payment to be made ? 

44. A father gives to his five sons $1000, which they 
are to divide according to their ages, so that each elder son 
shall receive $20 more than his next yomiger brother. What 
is the share of the yoimgest ? 

45. A company of 90 persons consists of men, women, 
and children. The men are 4 in number more than the wo- 
men, the children 10 more than the adults. How many men, 
women, and children are there in the company ? 

46. The common-school fund for the State of New York 
was $1976093*15 in 1843, and during the same year there 
were in the State 677995 children between the ages of 6 
and 16 years. How much would the above fund amount to 
per child ? 

47. Two persons, A. and B., being on opposite sides of 
a fish-pond, which is 536 feet in circumference, begin to 
walk aroimd it at the same time, both in the same way : A. 
goes at the rate of 31 yards per minute, and B. at the rate 
of 34 yards per minute. In what time will B. overtake A. ? 
And how far will A. have walked ? 

48. How much money which is 23 per cent, below par 
will pay a debt of $450? 

49. A., B., and C. commence trade with $3053*25, and 
gain $610*65. A.'s stock, together with B.'s, is to the sum 
of B.*s and C.'s stock as 5 to 7 ; and C.'s stock, diminished 
by B.'s, is to C.*s increased by B.'s as 1 to 7. What was 
each one's part of the gain ? 

50. A., on preparing for a voyage to California, purchased 
of B. specie-dollars, at a premium of 3 per cent., to be paid 
in 18 months, with interest at 5 per cent, per annum; which 
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was to be added into the note. The amount of the note was 
$22145. How m^y specie-dollars did he reeeive ? 

51. Sold goods to the amount of $3000, one half to be 
paid in 3 months, the other haK in 6 months. How mueh 
ought to be discounted for ready money, when money is 
worth Y per cent, per annum ? 

52. The Falls of Niagara haye receded nearly 50 yards 
within the last 40 years. How long, at this rate, has it ta- 
ken them to recede from Queenstown, Y miles below their 
present site ? 

53. It is found that the diameter of every circle is to 
its circumference very nearly in the ratio of 113 to 355. 
What, then, is the earth's circumference, its diameter being 
7912 miles? 

54. How many men must be employed to perform in 
26 days what 60 men could do in 39 days ? 

55. If 72 sheep can gra^e in a field 36 days, how long 
might 144 sheep graze equally well ? 

56. If a locomotive pass from Albany to Schenectady, 
a distance of lY miles, in 45 minutes, what time will it re- 
quire, at the same rate, to go from Schenectady to Utica, a 
distance of 18 miles ? 

5Y. If A. and B., with C. working half time, can build 
a wall in 21 days ; B. and C, with D. working half time, in 
24 days ; C. and D., with A. workmg half time, in 28 days ; 
D. and A., with B. working half time, in 32 days ; in what 
time would it be built by all together, and by each alone ? 

58. One- third of a quantity of flour being sold to gain 
a certain rate per cent., one-fourth to gam twice as much 
per cent., and the remainder to gain three times as much 
per cent. ; it is required to determine the gain per cent, on 
each part, the gain upon the whole being 20 per cent. 

59. A serY€uit draws off one gallon each day, for 6 
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days, from a cask containing 10 gallons of wine, each time 
supplying the deficiency by the addition pf a gallon of wa- 
ter ; and then, to escape detection, he again draws oflF 5 
gallons, each time supplying the deficiency by a gallon of 
wine. It is required to find how much water still remains 
in the cask. 

60. Find the four smallest numbers, such that when 
each is divided successively by 2, 3, 4, 6, 6, 7, 8, and 9, the 
remainders shall in each case be 1. 

61. Find the four smallest numbers, such that when 
each is divided by 2 the remainders shall be 1 ; when di- 
vided by 3, the remainders shall be 2 ; when divided by 4, 
the remainders shall be 8 ; and so on, until divided by 9, 
when the remainders shall be 8. In each case the remain- 
der being 1 less than the divisor. 

62. K 750 men require 22500 rations of bread for a 
month, how many rations will a garrison of 1200 men re- 
quire for the same time ? 

63. How many yards of paper that is 30 inches wide 
will hang a room that is 20 yards in circuit, and 9 feet high ? 

64. There is a ladder with a hundred steps : on the first 
step is seated 1 pigeon ; on the second 2 ; on the third 3 ; 
and so on, increasing by one for each step. How many 
pigeons were seated on the ladder ? 

65. If 9 porters drink in 8 days 12 casks of wine, how 
many casks will serve 24 porters for 30 days ? 

66. If 3 pounds of tea be worth 4 pounds of cojQFee, and 
6 pounds of coffee be worth 20 pounds of sugar, how many 
pounds of sugar may be had for 9 poimds of tea ? 

67. If 48 feet of Cremona equal 66 English feet, 39*371 
Enghsh inches equal one metre of France, how many Cre- 
mona feet is the French metre ? 

68. If a certain number of men can throw up an intrench- 
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ment in 10 days, when they work 6 hours per day, m what 
time would they do it if they work 8 hours per day ? 

69. If 12 men reap a field of wheat in 3 days, in what 
time can the same work be done by 25 men ? 

70. A ship's crew of 300 men were so supplied with 
provisions for 12 months, that each man was allowed 30 
ounces per day ; but after sailing 6 months, they find that 
it will take 9 months more to finish their voyage, and 60 of 
the crew have been lost. Required the daily allowance of 
each man for the last 9 months. 

11. A., B., and C. are to share $1000 in the ratio of the 
numbers 3, 4, and 6 ; but C. dying, it is required to divide 
the whole sum equitably between A. and B. 

72. The expense of repairing a school-house to the 
amount of $600 is paid by three individuals. A., B., and C, 
in the ratio of their nearness to it. What did each pay, if 
we suppose A. lived 1 mile distant, B. 2 miles, and C. 8 
miles? 

Y3. A merchant bought a piece of cloth for 240 dollars, 
and sold a portion, exceeding three-fourths of the whole by 
2 yards, at a profit of 25 per cent. He afterwards sold the 
remamder at such "a price as to clear 60 per cent, by the 
whole transaction ; and had he sold the whole quantity at 
the latter price he would have gained 1*75 per cent. How 
many yards were there in the piece ? 

'74. The whole number of volumes in the common-school 
libraries of New York, in 1843, was 874865. What would 
be their value at 37 J cents per volume ? 

75. The whole number of children taught in New York 
during the year 1843, was 657782, and the whole number 
of schools was 10860. How many scholars on an average 
would each school consist of ? 

76. Suppose the Erie Oanal to be 60 feet wide, and 6 
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feet deep, how many miles in length will it require to make 
one cubic mile of water ? 

11. A person owning f of a copper-mine, sells |^ of his 
interest in it for $1800. What, at this rate, is t;he value of 
the whole ? 

18. Suppose I buy a certain lot of oranges at 3 cents 
a piece, and as many more at 5 cents a piece, and sell them 
at 4 cents a piece ; do I gain or lose by the operation ? 

19. Suppose I buy a (Certain number of oranges at 3 
for one cent, and as many more at 5 for one cent, and sell 
them at 4 for one cent ; do I gain or lose by the operation ? 

80. Suppose I expend a certain sum of money for oranges 
at } of a cent a piece, and another equal sum for another 
lot of oranges at |^ of a cent a piece, and sell them at ^ of a 
cent a piece, do I gain or lose by the operation ? 

81. Suppose I expend a certain sum of money for oranges 
at 3 cents a piece, and another equal sum for another lot 
at 5 cents a piece ; how much do I gain on each cent ex- 
pended, if I sell them at 4 cents a piece ? 

82. If A. can do a piece of work in 3 days, B. in 4 days, 
and C. in 5 days, how many times longer will it take B. to 
do it alone, than it will take A. and C. together to do it ? 

83. If A. can accomplish a piece of work in J of a day, 

B. in |- of a day, and C. in |- of a day, how many times 
longer will it take B. to do it alone, than it will take A. and 

C. together to do it ? 

84. What is the shortest piece of cloth which shall be 
at the same time an even number of yards, an even number 
of Ells Flemish, an even number of Ells English, and an 
even number of Ells French ? 

85. A man died, leavmg $1000, to be divided between 
his two sons, one 14 and the other 18 years of age, in 
such a proportion, that the share of each being pat to m- 
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terest at 6 per cent., should amount to the same sum when 
they should arrive at the age of 21. What did each one 
receive ? 

86. Divide $100 between A., B., and C, so that B. may 
have $3 more than A., and C. $4 more than B. How much 
must each one have ? 

87. A. can do a piece of work in 4 days, and B. can do 
the same in 3 days. How long would it take both together 
to do it? 

88. A person wishes to dispose of his horse by lottery. 
If he sells the tickets at $2 each, he will lose $30 on his 
horse ; but if he sells them at $3 each, he will receive $30 
more than his horse cost him. What is the value of the 
horse, and the number of tickets ? 

89. Thomas sold 150 pine-apples at 33^ c^nts a piece, 
and received the same amount of money that Henry did 
for watermelons at 25 cents a piece. How much money 
did each receive, and how many melons did Henry sell ? 

90. A man bought apples at 5 cents a dozen, half of 
which h6 exchanged for pears, at the rate of 8 apples for 
5 pears ; he then sold all his apples and pears at a cent 
a piece, and thus gained 19 cents. How many apples did 
he buy, and how much did they cost ? 

91. A person expended $23*40 for eggs. With one- 
half of his money he purchased a lot at 13 cents per dozen ; 
with the other half of his money he purchased another 
lot at 9 cents per dozen. He afterwards sold them all to- 
gether at 11 cents per dozen. Did he gain or lose by the 
operation ? 

92. Divide $1200 between A. andB., so that A.'s si are 
may be to B.'s as 2 to Y. 

93. A gentleman spends f of his yearly income foi 
boai-d and lodging, ^ of the remainder for clothes, and f of 

26 
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the residue he bestows for chaiitable purposes, aod saves 
$100 yearly. What is his income ? 

94. If I buy an article for $4, and sell it for $5, how 
much per cent, do I gain ? 

95. If I give $5 for an article, and sell it for $4, how 
much per cent, do I lose ? 

96. What is the interest of $175 for 3 months, at 6 per 
cent. ? 

9*7. How many yards of Brussels carpeting, which is | 
of a yard wide, will it require to cover a floor 18 feet by 20 
feet? 

98. Admitting the velocity of a cannon-ball to be 1600 
feet per second, what time, at this velocity, would it require 
to move 95 millions of miles, which is the distance from the 
earth to the sim, counting 365i days to the year. 

99. The Winchester bushel measure is of a cylindric form, 
8 inches deep, and 18^ inches in diameter, containing 2150f 
cubic inches. What must be the size of a cubical box which 
shall contmn the same quantity ? 

100. The clocks of Italy go on to 24 hours ; then how 
many strokes do they strike in one revolution of the index ? 

101. There is an island 20 miles in circumference, and 
three men. A., B., and C, start from the same point, and 
travel the same way around it ; A. goes 3 miles per hour, 
B. goes Y miles per hour, and C. goes 11 miles per hour, 
In what time will they all be together ? 

102. What is the discount of $175 for 3 months, at 6 per 
cent. ? 

103. If a ship and its cargo are worth $30000, and the 
cargo is worth 5 times as much as the ship, what is the 
value of the cargo ? 

104. What is the difiference between six and one half 
times 7, and seven and one half times 6 ? 
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105. Three persons. A., B., and C, form a partnership : 

A. furnishes $1000, B. $600, and C. $450 ; at the end of 

6 months, C. withdraws his capital, but no dividend is made 
until the end of the year, when it is found that the firm 
has gamed $244*16. How is this gam to be divided be- 
tween the partners ? 

106. Three persons, A., B., and C, engage to build a 
certain piece of wall for $244*16. While A. can build 10 
rods, B. can build but 6, and C. but 4^. When the wall 
is half completed, C. ceases to labor upon it, and A. and 

B. finish it. What part of the $244*16 ought each to re- 
ceive ? 

107. A. and B. together can build a wall in 4 days, A. 
and C. can together build it in 5 days, B. and C. can to- 
gether build it in 6 days. What time would it require for 
all together to accomplish it ? 

108. A note of $10000 given January 1st, 1840, has re- 
ceived the following indorsements : January 1st, 1841, in- 
dorsed $2952*28 ; January 1st, 1842, indorsed $2952*28 ; 
January 1st, 1843, indorsed $2952*28. How much re- 
mained due January 1st, 1844, interest being computed at 

7 per cent. ? 

JL09. Two hunters, A. and B., kill a deer, whose weight 
they are desirous of knowing. For this purpose they rest 
a stick across the limb of a tree ; then suspending the deer 
at the shorter extremity, they find that its weight is just 
counterpoised by the weight of A., who suspends himself 
by his hands at the other extremity. Without changing 
the point of support of the stick, they take the deer from 
the shorter extremity, and suspend it at the longer extrem- 
ity of the stick, when it was found to be exactly balancea 
by B.'s weight, when suspended to the shorter extremity 
of the stick. ITow, supposing A. to weigh 147 pounds, and 
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B. to weigh 192 pounds, what must have been the weight 
of the deer ? 

Note. — By the principle of the lever, when different weights at 
its extremities balance each other, they are to each other inversely 
as the lengths of the arms to which they are attached. Hence, in 
the first experiment, we know that the weight of A. is to the deer's 
weighty as the shorter atrm is to the longer arm. In the second ex- 
periment» the deer's weight is to B.'s weight, as the shorter arm is 
to the longer arm. Consequently, A.'s weight is to the deer's weights 
AS the deer's weight is to B.'s weight. 
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CHAPTER I. 



5 1. What is a unit ? What is a number 7 Give an instance 
of a number. What is an abstract number ? If a number be not 
abstract, what is it ? What is the difference between an abstract 
and a denominate number ? Give examples of each kind. What 
does denominate mean ? If I say there are 365 days in a year, 
what kind of a number do I make use of? Why ? How will 
you use the number 365 to make it an abstract number 7 

} SL Of what does Arithmetic treat 7 What is it as a science 7 
As an art 7 How many methods of expressing numbers are there 7 
What are the different methods 7 

CHAPTER IL 

5 3. What is Notation 7 What is Roman Notation 7 What 
letters stand for 3 7 for 8 7 for 10 7 for 16 7 for 62 7 for 70 7 
&c., Ate. What effect has a letter of less value when placed 
before a letter of greater value 7 when placed after 7 What ef- 
fect has the repeating of a letter 7 WTiat effect the horizontal 
line over a letter 7 For what are Roman letters used 7 What 
is the origin of the character I7V7X7L7C7D7 Show 
this upon your slates. Write the present year of the Christian 
era on your slates. 

i 4. Wherein does Arabic differ from Roman notation ? Write 
on the board in backward order the Arabic characters. Write 3 
digits and 2 naughts. What do you mean by a digit 7 What 
does the word significant mean 7 
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} 5. How many values have figures ? What do they always 
represent ? What connection have their units with their values ? 
What is meant by a simple value ? Explain the local value of a 
figure. Write upon the board a number of 4 figures, and illus- 
trate what is meant by first place, second place, &c. ; first order, 
second order, &c. Does " place" apply to figures, or to the units 
which they represent ? To which does " order" apply ? What 
does the first order of units represent ? the fourth ? the third ? 
the second ? What property pertaining to figures in a number is 
inferred from the illustration given ? What property pertains to 
figures with respect to the figure at its left hand ? 

} 6. Illustrate the value of the in the following number, three 
thousand and thr^e. Illustrate the value of the at the right of 
a number ; also, the effect of cutting off a from the right of a 
number ; two 00, three 000. What does the represent, and 
what is its office ? 

a 7m 8* How do you write a number that contains but 4 
places ? How will you write a number containing three denom- 
inations of figures ? What is the difference between " places" 
and " denominations ?" Suggest a number containing 6 denom- 
inations. Express it in figures. What is meant by " periods ?" 
What is the difference between " periods," " denominations," and 
"plases?" In expressing numbers by figures, what particular 
mistake will you be likely to make, against which the text cau- 
tions you ? Must the left-hand period always be full ? Why ? 
What is meant by a period's being full ? What is the service of 
the in notation ? Recite the first 10 periods, beginning with 
units. Which system of notation have you been using ? How 
does it differ from the other system ? and what is the name of 
that otiier ? 

5 0. -Wherein do Notation and Numeration differ ? What is 
necessary in order to read large numbers with facility ? Write a 
number of 27 figures on the board and read it, and explain its di- 
visions or groups. Give a rule in your own language for the 
reading of numbers. 
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53. (1-5.) XVII; XLU; XXVI; XCVm ; CIH 
(6-11.) LXXXII ; LVII ; LXXIX ; CCCCXXX ; DCLXXX ; 

MMVn. (12-14.) CCC; DCCCCLX; M. (15.) XLI. 
(16.) CLXVI. (17-28.) Twenty-six ; one hundred and for- 
ty.four ; ninety-eight ; one thousand three hundred and twelve ; 
one thousand eight hundred and fifty ; one thousand nine hundred 
and seventy-two ; five hundred thousand ; five hundred and two 
thousand seven hundred and seventy ; one million ; one million 
and ninety-four; one thousand six hundred and eighty-eight; 
one thousand seven hundred and seventy-five. 

5 7. (29-43.) 20 ; 37 ; 98 ; 337 ; 407 ; 2437 ; 6407 ; 8007 ; 
9027 ; 4006 ; 3000 ; 1001 ; 1100 ; 101 ; 1101. 

{8. (44-49.) 27300; 940200; 36466; 501000; 98000; 
11000. (50-53.) 46930669 ; 307802609 ; 981000700 ; 10010010. 
(54-57.) 96048073098 ; 807000000006 ; 90000004010 ; 
800006000007. (5§-62.) 48000000000000 ; 609000000000000 ; 
980004000000007; 3000000000002; 9000000002000. 
(63-6S.) 36000000000000000000098 ; 400^000000006094 ; 
36000098000000063 ; 900700690 ; 86000000000000006000000- 
000; 900000046000. 

i 9m (69-75.) Six hundred and seventy-eight thousand two 
hundred and ten ; five millions, four hundred and ninety-three 
thousand^ six hundred and seventy-eight ; four hundred and fifly- 
six millions, three hundred and twenty-one thousand, nine hun- 
dred and eighty ; seven hundred and seventy-nine millions, one 
hundred and forty-six thousand and five ; forty-two trillions, five 
hundred and sixty-seven billions, one hundred and twenty-three 
thousand, nine hundred and one ; three hundred and twenty-seven 
millions, nine hundred and eighty thousand and sixty ; thirty-two 
quadrillions, nine hundred and eighty-seven trillions, six hundred 
and fifly-four billions, three hundred millions, and ninety-eight. 
(76-SO.) Five hundred and sixty-three billions, four hundred and 
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twenty-eight millions, six hundred and seventy thousand and nine ; 
three hundred and fifty-eight millions, nine hundred and twenty- 
thousand, seven hundred and sixty-one ; nine hundred and eighty- 
seven millions, six hundred and seventy-eight thousand, nine 
hundred and thircy-two ; four quadrillions, five hundred and sixty 
trillions, seven billions, nine hundred and eighty millions, ^ve 
hundred and forty thousand and sixty-eight ; thirty-three quintil- 
lions, four hundred and ninety-two quadrillions, six hundred and 
seventyHseven trilhons, five billions, three hundred and sixteen 
millions, eight hundred and ninety-six thousand, three hundred 
and twenty-one. (810 Twenty trillions. (82«) Two hundred 
and thirty-six thousand, eight hundred and forty-seven. (S3*) 
Thirty-six millions, eight hundred and fourteen thousand, seven 
hundred and twenty-one. (§4*) Sixty-eight millions, seven hun- 
dred and ninety-one thousand, seven hundred and fifty-two. 
(§5.) One hundred and forty-four millions, nine hundred and 
seven thousand, six hundred and thirty. (86*) Four hundred 
and ninety-four millions, four hundred and ninety-nine thousand, 
one hundred and eight. (87.) Eight hundred and eighty-three 
thousand, two hundred and forty-six. (88.) Two millions, seven 
hundred and seventy-four thousand, seven hundred and ninety- 
nine. (89.) Two trillions, four hunplred and fifty billions, eight 
hundred and thirty millions, two hundred and forty-one thousand, 
two hundred and eight. (90.) Three hundred and sixty quad- 
rillions, seven hundred and eighty-one trillions, one billion, two 
hundred and four millions, three hundred and ninety-eight thou- 
sand, two hundred and ninety-nine. (91.) Seventy-three mil- 
lions, three hundred and seventy-six thousand, two hundred and 
ninety. (92.) Five hundred and sixty-one millions, seven hun- 
dred and seven thousand and forty-six. 



CHAPTER III. 

} 10. What do you mean by Addition 7 Add 4 books to 3 
slates. What is the one resulting number ? Reasons ? What 
is this number called ? Write an expression on the board illus- 
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trating the sign plus, and the sign of equality. What is meant by 
numbers being of the same kind or denomination ? 

{ 11. In setting down figures for addition, why must those of 
the same kind fall in the same column ? Give an example of fig- 
ures of different kinds. Write out an example of 3 numbers of 
4 figures each, where the sum of each column shall be less than 
10 ; add and explain. 

{ Id. Set down 6 numbers of 7 figures each ; add and explain. 
Give the rule for addition. Why must you commence at the 
right hand to add ? On what principle must you set down the 
right-hand figure of the sum uncler the column added ? Why 
carry the left-hand figure to the next column ? What directions 
does the note give you as to the mode of adding ? What is the 
proof of addition ? 

ANSWERS. 

{11. (10 9999. (2.) 6666. (3.) 9398. (4.) 9679. 
(5.) 6669. («.) 99968. (7.) 6639699. 

} Id. (§.) 126010. (9.) 177170669. (10.) 249770691. 
(11049448176669. (120 23660434630. (130106014336610. 
(140 220967988780. (150 37186329. (16.) 66286936. 
(17.) 167846611. (1§0 3308489. (190 6189376. 
(2O0 6186760. (210 1904798. (220 33677. (23.) 9364. 
(24.) 366 days. (25.) 6278 bricks. (26.) 247031 barrels. 
(27.) 647131 hogsheads. (280 6866886 bales. (290 11119696 
bushels. (30.) 30736136 dollars. (31.) 73376290 pounds. 
(320 661707046 pounds. (330 7497667 acres. (34016028016 
dollars. (35.) 8108797 dollars. (36.) 993096817 inhabitants. 
(37.) 60160009 square miles. (38.) 70996 individuals, 
(39-42.) 61630939 pounds; 117274121 pounds; 84148377 
pounds; 263063437 pounds. (43-460 17681226 dollars; 
34807174 dollars; 21993877 dollars; 74382276 dollars. 
(47-50.) 262971606 pounds ; 746063693 pounds ; 670907293 
pounds; 1669942692 pounds. (51-54.) 27416498 dollars; 
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68457397 dollars; 46464776 dollars; 142337670 dollars. 
(55-^§0 142337670 dollars; 1669942592 pounds; 74382276 
dollars ; 263053437 pounds. 

CHAPTER IV. 

i i 13; 14, 15, 10. What is meant by Subtraction ? of the 
numbers 6 and 8, one requiring to be subtracted from the other ; 
which is the minuend? Why? What is the other called? 
Why ? What is there peculiar in the termination of these words ? 
After subtracting, what is the result called ? Why ? Write an 
expression on the board illustrating the symbols plus, minus, and 
equality. Write an example, ir^erein each figure of the subtra- 
hend shall be less than its corresponding figure of the minuend ; 
subtract and explain. Write an example, wherein figures of the 
subtrahend are larger than corresponding figures of the minuend ; 
subtract and explain. Give the rule and the reason for every 
statement in it. How do you prove your work in subtraction ? 

ANSWERS. 

{13- (1-WO 2; 9; 4; 6; 10; 17; 6; 8; 7; 11; 16 
14. (l»-25.) 2; 4; 6; 16; 14; 13: 10 ; 12; 15 ; 7 ; 3 ; 5 
8. (26-39.) 2 ; 5 ; 8 ; 11 ; 14 ; 3 ; 6 ; 9 ; 12 ; 16 ; 4 ; 7 
10; 13. (40^2.) 2; 5; 8; 11; 14; 3; 6; 9; 12; 4; 7 
10; 13. (5a-64.) 2; 6; 8; 11; 3; 6; 9; 12; 4; 7; 10 
13. (65-750 2; 6; 8; 11; 3; 6; 9; 12; 4; 7; 10. 
(76 85.) 2; 5; 8; 11; 3; 6; 9; 4; 1; 10. 

}14. (86.) 201. (87.) 2211. (88.) 10154. (89,) 150110 
(90.) 166304310. 

5 10. (91.) 1093. (92.) 3328. (93.) 67467. (94.) 25485. 
(95.) 1089088. (96.) 20891. (97.) 669042. (98.) 9443644813, 
(99.) 6066069034.. 

{16. (100.) 1075415. (101.) 51113291. (102.) 
1357322792. (103.) 6889336062.' (104.) 8849208. (105.) 
969116902. (10«.) 8365421086. (107.) 4219238873. 
^10§.) 7023226. (109.) 999998. (110.) 364685. 
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(111.) 362 years. (112.) 2142 dcdlars. (113.) 1464398 
bushels, (114.) 201324 bairels. (115.) 26 miles. (116.) 67 
years. (IIT.) 5181 votes. (11§.) 2210 votes. (1190 6333865 
dollars. (l!i^O.) 106688748 pieces. (121.) Gold exceeded 
silver by 1476697 dollars; gold exceeded copper by 3992969 
• dollars ; silver exceeded copper by 2617372 dollars. (122.) 3413 
post-offices; 31166 miles of road. (123.) 616916 inhabitants. 
(124.) 147 doUars. (125.) 664 dollars. (126.) 1277 dol- 
lars. (12T.) 226 miles. (12S.) 168 dollars. (129.) In 
1840 total value was 3426632 dollars ; in 1841, 2240320 dollars ; 
1840 exceeded 1841 by 1186312 dollars ; in 1840, silver exceed- 
ed gold by 61401 dollars, silver exceeded copper by 1702076 dol- 
lars ; in 1841, silver exceeded gold by 41163 dollars, silver ex- 
ceeded copper by 1116777 dollars. (130.) 20600 dollars. 
(131.) 1000000 total volumes ; 96000 total manuscripts ; 400000 
excess of volumes in Paris library above those in Vienna library ; 
64000 excess of manuscripts ; 904000 total excess of volumes 
above manuscripts. (132.) 976 total number of votes; 113 
Qumber of votes in majority. 

CHAPTER V. 

5 17. What is Multiplication ? What is the difierence be- 
tween th^multiplier and the multiplicand ? What are they called ? 
Why ? What is the difference between a factor and a product ? 
Write an example by means of symbols, and show which is mul- 
tipliar, which is multiplicand, which are the factors, which is the 
product. Suppose multiplier and multiplicand change places, 
what is the result ? What is a square ? What is a square root 2 
Illustrate, ^ 

{ i I89 19. Perform an example, with a multiplier of one fig- 
ure, and explain the process. Perform an example with a multi- 
plier of 3 figures. Suppose there is a in the multiplier, how 
do you proceed ? Of what denomination is the product, if yon 
multiply together units and units ? units and hundreds ? tens and 
hundreds ? tens and tens ? hundreds and thousands ? tens and 
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ten-thousands ? How does the denomination of a product guide 
you as to the place which the first figure of any partial product 
should occupy ? 

i i 20i 21. What is another definition of multiplication ? Show 
how this is true. What is necessary with regard to the numbers 
added that an exercise in addition might be turned into an exer- 
cise in multiplication ? What is the rule for multiplication ? 

{ 22b What is the method of proof ? 

i 23. Sometimes one or both factors will have O's at the right ; 
what must be done in such case ? Why ? 

} 24. What do you understand by a composite number ? Give 
an instance of a number that is composite, and of one that is not. 
If a multiplier be composite, how may you proceed ? Give an 
example. Give the rule in your own words. 

ANSWERS. 

5 17. (1-11.) 4 ; 9 ; 16 ; 26 ; 36 ; 49 ; 64 ; 81 ; 100 ; 121 
144. (12-22.) 6; 7; 2; 3; 4; 6; 8; 9; 10; 12; 11 
(2»-27.) 32; 18; 84; 64; 81. (28-36.) 12; 18; 24; 30 
36 ; 9 ; 27 ; 21 ; 16. (3T-4T.) 8 ; 16 ; 24 ; 32 ; 40 ; 48 ; 12 
20; 28; 36; 44. (4§-58.) 16; 30; 46; 60; 10; 25; 40 
66 ; 20 ; 36 ; 60. (59-69.) 18 ; 36 ; 64 ; 72 ; 12 ; "^0 ; 48 
66 ; 24 ; 42 ; 60. (76-80.) 21 ; 42 ; 63 ; 84 ; 14 ; 36 ; 66 
77 ; 28 ; 49 ; 70. (81-135.) 24 ; 48 ; 72 ; 96 ; 16 ; 40 ; 64 
88; 32; 66; 80; 27; 64; 81 ; 108; 18; 45; 72; 99; 36 
63 ; 90 ; 30 ; 60 ; 90 ; 120 ; 20 ; 60 ; 80 ; 110 ; 40 ; 70 ; 60 
33 ; 66 ; 99 ; 132 ; 22 ; 66 ; 88 ; 121 ; 44 ; 77 ; 110 ; 36 ; 72 
108 ; 144^ 24 ; 60 ; 96 ; 132 ; 48 ; 84 ; 120. (136-142.) 30 
36 ; 14 ; 16 ; 60 ; 121 ; 66. 

}18. (143.) 2468. (144.) 702468. (145.) 2449612. 
(146.) 4488270. (147.) 6020736. (148.) 1439694746. 
(149.) 62248187648. (156.) 8019276804702. (151.) 
44026632. (152-160.) 62972; 94468 ; 125944 ; 167430; 
188916; 220402; 261888 ; 283374; 1386384. (161-169.) 
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80786809; 71809608; 62833407; 63857206; 44881006; 
36904804 ; 26928603 ; 17952402 ; 394962844. (170-172.) 
6216648; 1966243; 3260406. (173-180.) 61232; 7849360; 
61744; 81195867; 17295; 10172519; 49864787; 149212794. 

{ 22. (181.) 1442382864. (182.) 65066418756. (183.) 
9472469137. (184.) 3937919100705. (185.) 28574677132. 
(186.) 23070596606. (187.) 264087145206. (188.) 
1270996912224. (180-195.) 629259254443 ; 12138394951269 ; 
8141111037027; 108216060743638; 949364188891741 ; 
121^932,63U12p35^269; 123011009127613387. (196.) 1665- 
318864i5286. (197-108.) 17494334544 ; 67482168. (100- 
200.) 33793364 ; 837862. 

(23. (201-204.) 764290; 7642900; 76429000; 764290000. 
(205-208.) 1974800; 19748000; 197480000; 1974800000. 
(200-212.) 19626000; 196260000; 1962600000; 19626000000. 
(213-216.) 32001280000; 320012800000; 3200128000000; 
32001280000000. (217-218.) 1161253800000000 ; 
28755071047000000. 

{24. (219.) 10220. (220-224.) 8976; 6732; 13464; 
23562 ; 40392. (225-230.) 829603« ; 34566806 ; 79997463 ; 
76046971; 63207872; 39604920. (231-237.) 119376; 
17409; 82071; 24870; 12436; 19896; 9948. (238.) 18760 
bricks. (239.) 2033 bushels. (240.) 629 miles. (241.) 
63200 pounds. (242.) 363 dollars. (243.) 480 dollars. 
(244.) 8361574 dollars. (245.) 2766 bushels. (246.) 75798 
dollars. (247.) 2716 dollars. (248.) 16199568 hours. 
(240.) 3760128 cubic inches. (250.) 141440 dollars. (251.) 
7660 miles. (252.) 696680000 miles. (253.) 479644 dollars. 
(254.) 2206 dollars. (255.) 109 miles. (256.) 216 dollars. 
(257.) 32 acres at 198 dollars. (258.) 149 miles. (250.) Lose 
27 dollars. (260.) 941618440000. (261.) 296 dollars. 
(262.) 14663 cubic inches. 

21 
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CHAPTER VL 

{ } 25 J 20. What is Division ? In the example 6-7-2, what ia 
the 6 called? What the 2? Why? What is the result called ? 
What is the remainder ? Write an example containing the sym- 
bol of division, and the symbol of equality. How is an accurate 
quotient sometimes to be expressed ? Under what circumstances 
must it be so expressed ? Give an example of your own upon 
the board, of the division of a number by a single digit Explain 
as you go along. Show, by an example, the reason for the state- 
ment that division is a concise way of performing several subtrac- 
tions. 

i 27. What is the difference between short division and long 
division ? What is the rule for short division ? What for long 
division ? Perform an example in each, and apply the rule step 
by step as you proceed. Illustrate the notes after rule for long 
division. 

i i 28j 29. How do you prove your work in division ? How 
do you proceed when your divisor ends with one or more naughts ? 
Suppose a digit be cut off from the right of a number, what effect 
nas it ? What does the di^it so cut off represent ? How is the 
true remainder found after dividing by a divisor with naughts cut 
off? If there be a remainder after such division, is it of the same 
denomination as the digit or digits cut off? Illustrate by an ex- 
ample on the blackboard the division of a number by a composite 
divisor. Show how you find the true remainder, and give the 
reason for each step. 



{25. (1-12.) 1; 3; 4; 6; 2; 5; 7; 9; 8; 10; 12; 11. 
(13-24.) 1; 3; 6; 7; 9; 11; 12; 2; 4; 6; 8; 10. 
(25-34.) 2; 4; 6; 8; 10; 12; 3; 6; 7; 9. (35-45.) 2; 
4; 6; 8; 10; 12; 3; 6; 7; 9; 11. (46-54.) 2; 4; 6; 8; 
10 ; 3 ; 5 ; 7 ; 9. (55-65.) 2;4;6;8;10;12;3;5;7; 
9; 11. (66-76.) 2; 4; 6; 8; 10; 12; 3; 5; 7; 9; 11. 
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(TT-W.) 2 ; 4; 6; 8; 3; 6; 7; 9; H; 10; 12. (8^100.) 
2 ; 4 ; 6; 9 ; 8 ; 7 ; 3 ; 6 ; 10 ; 13 ; 12 ; 11 ; 14. (101-109.) 
2; 4; 6; 3; 7; 10; 8; 11; 12. (110-120.) 2; 4; 6; 8; 
7 ; 12 ; 10 ; 11 ; 3 ; 6 ; 9. (121-1290 9 ; 4 ; 7 ; 7 ; 20 ; 7 ; 
12 ; 6 ; 9. (130-134.) 3 ; 4 ; 4; 4 ; 4. 

} 26. (135.) 12301. (136.) 1682227|. (13T.) 1786213J. 
(138.) 63l6728f (139.) 1282363314. (140.) 1151346081, 
(141.) 26063098f. (142.) 8491229J. (143.) 95665602. 
(144.) 127160493f (145.) 1315020576. (146.) 1357802469. 
(147-154.) 1739451; 115963|; 86972J; 69578}; 5798l|; 
49698? ; 434861 ; 38654|. (155-162.) 38270653^; 25513769; 
191353261; 16308261f; 12756884?; 10934472?; 9567663| ; 
8604689J. (163-170.) 4488211; 299214}; 224410f; 179628?; 
149607}; 128234? ; 112205|; 99738}. (171-178.) 3826964: 
2551302f ; 1913477; 1530781|; 1275661f ; 1093415?; 956738}; 
850434f. (179-183.) 90536f; 6646090}; 13275811667; 
7816886f; 1666481}. (184-213.) 181072f; 13292180}; 
26651623334; l5631772f; 3332962}; 135804f ; 9969135}; 
19913717500f; ll723829f; 249972 If ; 77602?; 5696648?; 
11379267143?; 6699331?; 1428412?; 67902f; 4984667}; 
99668587501; 6861914}; 1249860 J; 60357}; 4430796}; 
8860541111J; 6210590}; 1110987}; 108643}; 7976308}; 
15930974000}; 9379063}; 1999777}. 

^28. (214-218.) 34424}}; 17212}}; 8606}}; 7376y'^; 
6737y¥i. (219-224.) 343768}?; 210948}}; 9471 Iff j 
122128?}; 39329}}}; 31570}}}., (225-235.) 1707336}}}; 
894143}}}; 1162136tVi:J 2149660}}}; 2058970}}}; 914845}}?; 
134440}}?} ; 99779}}}}; 143236}?}} ; 346016}}}} ; 276036^^3^ 
(236-243.) 2882566}}}}; 94262?}}}}; 223803}}}?} ; 
73279}}}}} ; 169278}}}}} ; 23844^Vifl?f J 12679}}?}}} ; 
8089}}}}}}. (244-250.) 300502%VA ; 1849}}}}}!} ; 
983,VVV/A ; 7010y%WTV ; l ISO?}}}}}} ; 2746^}}^?}^ ; 
^^imUih (251-257.) 16'6472?}}; 8}?}}?}; 234; 
700663tVt/,^; 12890626; 1093-^6; 681gVyVV 
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(29. (25§-aa30 864jV; 18296; 493827/0 ; 172839453^. 
6789734; 18982660|J. (264-2T1.) 2897634 1 2 ^V^ ; 231810^ 
729IJJ; 144881706^5^; 99347455^1 J; 100787273|fJ ; 17385- 
804fJgJ; 869290i|-gi4; 77270fJJg§J. (272-273.) 16- 
?IH3I; 28860jVirV«. (274-275.) 10037^^3?!^ 5 2920i|||Jgi. 
(276-279.) 29123/AV; 90|?SU; 101??!^; ^mimi- 
(2§a-2§5.) 11960?|J?J; 25647H^^^• 22103f||JJ ; 95- 

JSIMif^ V^V;A%; 96|iHSf?. (2§e-2§9.) 2i20xV^V; 

199232yVirV; 918412jfJ; 144271lJfJ. (29©-295.) 234, r. 27 ; 
2245, r. 3; 133, r. 15; 221, r. 30; 11438, r.63; 15677, r. 3. 
(296.) 1994 dollars. (297.) 2776 sheep. (29§.) 991 dollars. 
(299.) 974 dollars. (300.) 1177 dollars. (301.) 210 acres. 
(302.) 1st 56, 2d 70, 3d 105, 4th 105. (303.) 412 dollars. 
(304.) 249 acres. (305.) 11875000 miles. (306.) 4545|| 
cubic feet. (307.) 125 days. (30§.) 20yVA% dollars. 
(309.) 103368000 hours, 4307000 days, 11800 years. (310.) 
856 barrels, 107 trees. (311.) Each had 900 dollars. (312.) 
2191 dollars. (313.) 1632000 miles in one day, 595680000 
miles in one year. (314.) 3100 dollars. (315.) 2 days. 
(316.) They will meet in 5 hours, at a distance of 75 miles. 
(317.) 54 dollars. (31§.) 125 dollars. (319.) 2 doUarS: 
(320.) 49 miles. 

CHAPTER VII. 

5 30. What do you understand by a problem ? by a principle ? 
Show how problem a is founded upon the preceding rules. 
Illustrate problem b. Illustrate problem c. Illustrate problem d. 
Illustrate problem e ; problem /; problem g. Can you give a 
practical example (not taken from the book) of the use of any one 
of the preceding problems ? 

} 31. What are the names of the quantities used in division ? 
What effect has the multiplication of a divisor upon the result in 
dir'sion ? What the division of a divisor ? What the multipli- 
cation or division of a dividend ? How is the remainder affected 
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by such operations upon divisor or dividend 1 What relation has 
the quotient to the divisor 7 to the dividend ? to the remainder I 
If the remainder be aa large as the divisor, vtrhat is to be done ? 
Can the remainder ever be as large as the quotient ? Can it ever 
be exactly equal to the quotient 7 Give examples. Illustrate 
each principle iTi the section ; in a, &, c, d^ e,/, g, 

ANSWERS. 

}dO. (1.) 123423434. (3.) 343148. (3.) 59831. (4.) 
879465. (5.) 1037654321,771350011. (6.) 23474. (7.) 4567031. 
(§.) 34678 doUars, 13787 dollars. (9.) 1240578. (10.) 354. 
(H.) 1521808704. (ta.) 4556 votes, 4181 votes. (13.) 
144000000 miles, 95000000 miles. (14.) 49 trees. (15.) 35406 
dollars. (16.) 5718 dollars. (17.) 45441 hills. (18.) 42 gal- 
lons, 25 gallons. (19.) 11 miles, 7 miles. (30.) 646 dollars. 
(31.) 44 years old. (33.) 5 dollars. (33.) 157 barrels. 
(34.) 101 cubic feet. (35.) 1728 cubic inches. 

CHAPTER VIII. 

\ \ 32j 33. What is the difference between a prime and a 
composite number 7 Give examples. To what extent can you 
determine upon inspection whether a number is prime or not 7 
What is an even number 7 an odd ? Show how and why it ia 
that a number, the sum of whose digits is equal to 9, is itself di- 
visible by 9. Show how and why the same thing is true of 3. 

5 34. What is a divisor 7 a common divisor 7 the greatest 
common divisor 7 Show this, by analyzing numbers. Can prime 
numbers have common divisors 7 Give reason. What is the 
common divisor of two numbers that are prime to each other 7 

\ 36. How is the greatest common divisor found by the process 
of long division 7 Explain this process, giving the reasons for 
each step as they are explained in (a) or (J). How would you 
proceed to find the greatest common divisor of three or four num* 
bers? 

27* 
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} M. What IB a multiple ? a common multiple ? the least com- 
mon multiple ? What is the difference between the least common 
multiple and the greatest common divisor 7 Is the greatest com- 
mon divisor of two or more numbers a factor of their least com- 
mon multiple ? If so, show how. What would be the other fac- 
tor of such multiple ? How many multiples may any number 
have 7 Show how to find the least common multiple by decom- 
posing into primes. 

{ 37. Show the same by the process under present section. 
Explain how this process agrees with the former. 

} 38. What is cancelation 7 Is it employed in subtraction or 
in addition 7 Give an example of cancelation. In what way is 
it useful 7 

ANSWERS. 

{33. (1-8.) 2X2X3; 2X7; 3X6; 2X2X2X2; 2X3X3; 
2X2X5; 2X11; 2X2X2X3. (»-16.) 6x5; 2X13; 3X3 
X3; 2X2X7; 2X3x6; 2X2X2X2X2; 3X11; 2X17. 
(17-34.) 5X7; 2X2X3X3; 2X19; 3X13; 2X2X2X6; 
2X3X7;2X2X11; 3X3X6. (2^32.) 2X23; 2X2X2X2X3; 
7X7r 2X6X6; 3X17; 2X2X13; 2X3X3X3; 6X11. 
(351-41.) 2X2X2X7; 3X19; 2X29; 2X2X3X5; 2X31; 
3X3X7; 2X2X2X2X2X2; 6X13; 2X3X11. (42-60.) 
2X2X17; 3X23; 2X6X7; 2X2X2X3X3; 6X17; 3X29; 
2X3X3X6; 2X2X2X2X2X3; 2X7X7. (51-57.) 2X3X17; 
3X37; 7X17; 6X6X6; 2X3X23; 2X73; 6X31. (5§-63.) 
2X7X11; 2X83; 2X89; 11x19; 2X3X3X13; 7X37. 
(64-69.) 3X103; 2X3X61; 3X6x6x6; 2X2X101 ; 11 X43; 
2X2X131. (70-76.) 2X2X2X3X41; 2X2X2x2x5x13; 
2X2X2X3X3X19; 2X2X2X3X3X17; 2X2X2X823; 3X3 
xnx797; 2X2X3X5179. (77-§3.) 2x3x1153; 2x2x5x 
48X89; 2x131x241; 2x2x8x5x5x263; 2x2x2x2x2x3 
X67; 3X17X1918; 2x8x14951. (84-90.) 2x23x163; 
2X81X907; 2x5x5x5x199; 3x1111; 8x7x4759; 3x6X 
8251; 2X5X7X1827. 
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{ 34. (91-940 12 ; they have none ; 45 ; 5. (95-99.) 22 ; 
4; 8; 8; 60. (100-1030 6; 6; 18; 18. (104r-1060 2; 

6; 14. (1O7-1O90 2; 2; 2. 

}36. (IIO-IITO T3; 23; 29; 5; 10; 12; 16; 284. 
(119-1210 161; 203; 85; 111. (122-1240 3; 8; 406. 
(125-1270 Th®7 ^^^e none; they have none; they have 
none. (12§-13O0 87; 43; 101. (131-1320 203; 555. 

{37. (133-1380 48; 120; 616; 1517; 860; 24. 
(139-1430 315; 2520; 1008; 27720; 720. (144-1470 
860; 100; 1620; 920. (14§-1510 840; 210; 7106; 
128700. (152-1560 89000; 886600; 510510; 2280; 1680. 

}3a (1570 14. (1580 119. (159-1600 12; 8. 
(161-1620 48; 24. (163-1690 676 ; 432 ; 288; 216; 
144; 108; 72. (17O-1720 20; 90; 40. (173-1750 
16200; 21900; 69130. (176-1790 21; 121; 363; 847. 
(18O-1830 3276; 189; 416; 288. (184-1870 65; 88; 
40; 66. (188-19O0 300; 76; 80. 

CHAPTER IX. 

} 39.' What is a fraction ? What does the word mean ? In 
how many ways may a given fraction be represented ? In how 
many ways may a fraction in the common form be read ? What 
is the name of the term above the line ? and what does it denote ? 
What the term below the line ? Express by a fraction the value 
of unity. Show the difference between a proper and an improper 
fraction. Write a mixed number. What is meant by an inte- 
ger ? Write a compound fraction. What is the difference be- 
tween a compound and a complex fraction ? When is a fraction 
inverted ? Write the nine digits as improper fractions. What 
two kinds of fractions are spoken of ? 

{ 40. Upon what are common fractions founded ? Illustrate 
What, theriy does a fraction express ? What connection has } 31 
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with the subject of fractions 7 What propositicms are deduced 
from that section ? Illustrate each proposition by reference tt 
the principle in division on which it is founded. 

} 41. Define reduction. Illustrate it What is meant by 
lower terms ? by lotoest terms ? What have these expressions to 
do with reduction ? What has the greatest common divisor to do 
with reduction to lowest terms ? 

} 42. Define an improper fraction, a whole number, a mixed 
number. How do you reduce the first to the second oi the third 1 
Give the rule. 

} 43. Illustrate the reduction of a whole or mixed number to 
an improper fraction. Give rule. 

} 44. Illustrate the reduction of compound fractions to simple 
ones. Give rule. In multiplying a fraction by a whole number, 
what form may the whole number take ? 

} 46. Define the term common denominator. How is this 
found? What is the change produced upon fractions by this 
process ? Give the rule. Give an example, on the board, of the 
reduction of a mixed number and a compound fraction to a com- 
mon denominator. 

5 46. How does the least common denominator difier from the 
common denominator ? Of what service is the least common 
multiple in this connection ? Give the rule. 

} 5 47-4M). What is necessary before fractions can be added ? 
Rule. What is necessary before fractions can be subtracted ? 
Rule. Give the rule for the multiplication of fractions. Explain 
and illustrate each step. Illustrate tlie two methods of division of 
fractions. What is the principle involved in the first method T 
What principles are involved in the second method ? Give rule. 
Is this inversion of the terms of the divisor a mechanical help or 
does it involve a principle ? 
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} 61. What is a reciprocal ? of an integer ? of a fraction 7 
How may an operation in division be included under that of mul- 
tiplication ? Illustrate. 

ANSWERS. 

}41.(i-5.)|;*;i;i;l. (^n.) f; I; *;*;!; f; 
(12-10.) 4; mi\ UU A; f (17-20.) ^Jy; IffJ; Jf ; i 

(21-25.) m-. U\ 1?; ^'; Iff- (26-30.) If; J^L; J^Vi 

gi . 14 <91_/tA ^ *3 . 327. as. 331. 417 . 3I« . 330 . 

S3 . 371 . 971 
Tff> 5T1II> 55»f 

i4A. (41-50.) 3; 3; 12; 12; 48; 46; 8; 12; 1000; 
11110. (51-64.) 2J; ll?; 7J; 9J; 1^^; 18f; 10,^^; lOfJ; 
6991; 81f||; 34^; 32^; a9|i; 10J|J|. (65-6S.) 10||; 
6; 203|; 3. 

(43. (69-T5.) -¥-; -V-; -¥• ; ^; ^; -V-; fS- (»«- 

86.) f ; -yS-; ,3?-; -V-; -!/_; JTS. ; JU ; ^; ^!^; ll|a; 

'^'- (8»-»6.) 4||p; l|f4; VW. -^-5 '^'iP 5 ''^^ ; 

-W-; -^M!!*; '-W-"; ^^P- (»»-»».) i^-'; '-Vi?'; '-W-^ 



{44. (lOO-lOl.) I; f (103-109.) ^5 1%; f! 4; 

3V;|; A; W'=ill- (no-iw.) A; A; A; 'W-= 
»iii i; I; AV (iiT-iai.) uj; ,v^; V/=8|i; llf= 

{ 45. (i9a-i8».) i i; iJ,!*; Jl, Jf ; m, If ; Hf, ifi; 
m, in ; m, in ; IJl^, f*l- (130-136.) ^, tVt, tVi ; M, 

8 6 . 40 45 48 . 3«0 378 384. 118 8 120 1310. 3520 £535 

■2¥» 2 1 > mri TTTT) inr » tti? 4T2» jji > iTJirj imri TJ2Tr i tts^i 2TT5r» 

3548. 630 600 560 /"■ Sfy-l aft ^ -4 54 M • H 220 158 . 

288 2352 2107 
T^T» 7W> 7¥T« 

{ 4«. (140-146.) V5f, A, A; H, n, U; I i; ??. If; iH, 

224 J80 . 195 234 24 . 10 144 13 5 ^1 J-T-l 55.") --*X -5« 

A5 . 15 18 56 . 10 5 130 36. 160 84 117. 88 150 20 35. 
r^t 1 TSlf^ TIITJ Tair » TIF ? T5 » TIF » TWi TTff) TTfT ? UTIT) inriT? ^IT » 
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iv lilt ~TF~> Tn > ST»' ITV' TTS' TTt > W fV Vf' TT> Tvi T51H 

^' i¥ir> Hi' Hh tIt' (1**.) mi, -Urst -li^) -irh' ^Snf« 

360 315 380 

I75iF> 5X5ir> 3S51f 



}47. (157-169.) |=U; 5V; A;-W'=3i4; ^5 fl=5 
=2 J. (163-16§.) 2i; 2/,\ ; 2§|}; 2jf|j; ^ ; lj\. (16»- 
174.) 7t^; 83V; fj; IflJ; *ili; ly^A- (1T5-180.) 38^; 

AVt; 2jpA; i«; a^; t'^- (isi-ise.) 12^; is^; 
16J5; 30U; i8fi; im- 

{48. (1§7-195.) A; i; ||; i|; ^; if; A; i?*; if- 

(196-303.) A; i; I; A ; ?; Wt; tVs; U- (ao4-ao9.) 
I; If; A; lA; ^; af. (aio-aia.) 4; A;6Hf; ^. 
(ai4-ai8.) 11; A\ ;»¥,%; «*?ltr; sffiD- (ai»-aaa.) 

(49. (aaa-aas.) i; i; ^,; ^V; I; 4; ,V; |; ^; J|; 

j{. (a34-a40.) 5V; Tw; S; A; I?; ^; «V (»«- 

a*3-) A'j;tA;.i^%- (a44-a46.)lj^; 16; 2f. (a47- 
849.) 1; |;73f. (a59-a54.) ,«,! 1|; 6J; 26J; 82J. 

(a55.) iftVir- (»«»•) ift. (asT.) A. (a58.) 127^. 

{60. (359-369.) 2; 1 j ; 1|; IJ; l^V? l^i Wxi h A; 
§1; If. (a7©-a74.) 2J; IJ; |; i|; Iji,. (376-8780 
AS; A; 3|; 1|4. (379.) 1|. (380.) fj;. (381.) 
4jf|JfJ. (383.) 3|. (383-387.) l^VV; IfM ; Si^J rJi; 

}M. (388-a95.) \;i.i; j\; tVj A; A? tJ». (89*. 

303-) I; f ; f ; I; J; f ; f ; -V^. (30*-309.) f ; ?; t^; 

A; tV; iVr- (310-313.) 3J; IJrJ 1^; 3|. (314-318.) 
A; fJ; A; A; Jf- (310-334.) }; f; ^IJ^ ; |f ; iiii 
A (335-339.) 1t^; 7|; 3A; an;; 1^. (330-334.) 

?? W-; ft; W; ^^■ (335-339.) j; J; A; A; aoo 



CHAP. X.J APPBNDIX. 323 

(340-344.) Vk, A. A; a. n> U> ih niii>U^ Ui A; 
AV., A%, iV%, i¥A; fJJi ?4JI, fUf, mi (345-340.) 

lA;2fJ. (34T.)|. (34^350.) 4; T-Iir; ^1. (351.) 30 
feet (352.) A.'s 844, B.'s 633. (353.) A.'s 1402 dollars, 
B.'s 2804 dollars. (354.) A.'s claim 6000 dollars, B.'s 5000 
dollars, C.'s 6000 dollars. (355.) A. must have i, B. J. (350.) 
1230 sheep. (357.) A. had 164 dollars, B. 165, C. 264, and D. 
33. (358.) f (359.) 12000 dollars. (300.) She gave away 
m all 9600 dollars. To the Fire Department Fund 3000 dollars ; 
to the Musical Fund Society 2000 dollars ; and to each of the 
other societies 500 dollars. (301.) lf| baskets. (302-303.) 
^ dollars ; 23^ cents. (304.) 19f3 barrels. (305.) 1^ bush- 
els, IJ of a bushel, 1^ bushels, Hf of a bushel, (300.) A. went 
52 miles, B. 43 miles. (307.) 100 feet. (308.) 4000 dollars. 
(309.) /r, ^J^, ^\, ^VW (370.) A.'s 23 dollars, B.'s 23, 
C.'s21, andD.'s21. 



CHAPTER X, 

{ 62. What is the difference between a common and a Decimal 
fraction ? What gives the name decimal to the fraction ? Which 
is the most, 3 units or 4 hundredths ? Wherein does a decimal 
require a different treatment from a whole number ? What is the 
use of the point ? What are the names of the first six decimal 
places, beginning at the left hand ? What is the difference in 
value between 1 ten and 1 tenth ? between 1 hundred and 1 hun- 
dredth ? What is the use of the in decimal notation ? of the 
naught prefixed 7 annexed ? 

} 5 53j 54. How do you express decimals in figures ? Give 
an example. How do you read decimals expressed in figures ? 
Give an example. 

i 55. Is the rule for the addition of decimals in any wise simi- 
lar in principle to the rule for the addition of common fractions 
and of whole numbers ? Why must as many figures in the prod- 



i 
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act be pointed off as are equal to the greatest nnmber of decimal 
places in any of the numbers added 7 

} 66. Is the principle in subtraction of decimals like that in 
subtraction of common fractions and of whole numbers ? Show 
this. How must the difference be pointed off? 

i 67. Give an example of the right mode of pointing off, in the 
product of one decimal by another, with reasons. Show the ser- 
vice of prefixing naughts to the product in certain cases. 

(68. How may a decimal number be multiplied by 10, 100, 
1000, &c. ? 

} i 69| 60j 61j 6SI. Give the rule for pointing off the quo- 
tient in division of decimals. Give the reason for the rule. 
When is the quotient a whole number ? When there is a re- 
mainder, what is to be done ? What does the sign + mean an- 
nexed to a quotient ? How do you divide a decimal by 10, 100, 
&c. ? Give rule. 

i 63. What is the difference between a common fraction and a 
decimal ? How do you reduce a common fraction to a decimal ? 
How do tenths become hundredths ? Explain the reason for the 
rule. Are a repetend and a repeating decimal the same thing ? 
What is the difference between them ? What is the finite part ? 

} 64- Give the reasons for the rule. 

{ 65. How do you reduce repeating decimals to common frac- 
tions ? Give the reason for the rule. What is to be done if there 
be a finite part to the decimal? 

} CC, What is Federal Money ? What is its symbol ? What 
is the difference between 7*682 and $7-682 ? Are the denomi- 
nations of Federal Money to be explained by decimals ? If so, 
how? Is the gold or tibe silver, of which the United States 
coins are made, pure ? Why is it not pure ? What is the alloy ? 

5 67. Illustrate how the annexing or the cutting off of 0** 
changes the denominations of Federal Money. 
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i 69. Explain the method and the principle of dividing deci- 
mals by 10, 100, or 1000, &c. 

{ 70. What are aliquot parts ? Explain the method of obtain- 
ing results by aliquot parts. Explain the rule. What is the 
origin of our denominations of shillings and pence ? Why are 
the shillings of the different States of unequal value ? In what 
year was Federal Money adopted ? 



}53. (1-9.) 2; 3; 6; 4; 6; 9; 7; 8; 10. (10-19.) 0-037 j. 
0-03; 0-000048 ; 0*00000095 ; 0-00490 ; 0-0001240 ; 0-10000004 ; 
0-000000096; 0-00009301; 0-027101. (30-27.) 0-0804000 ; 
7-000400; 0-074000081; 0*00896000; 0-04007; 0*0800004000; 
0-060000000074; 80-0000000099. (28-37.) 0*84; 0*096; 
0-0077; 0*00104; 0*10007; 0*000044; 0*0000007; 0-0000012; 
0-01366. (38-50.) 9-4; 8-13; 41*8; 418*9; 46*74; 8*961; 
0-7461 ; 54*982 ; 4786*19 ; 2*826018 ; 18-9765 ; 8*4108 ; 
8976-54821. 

5 54. (51-T8.) Eight tenths ; ninety hundredths ; four hun- 
dred and seven thousandths; one thousandth; six thousand nine 
hundred and forty-five ten thousandths; eighty-seven thousand 
six hundred a.nd one hundred thousandths; seventy-six hundred 
thousandths ; ten thousand, eight hundred and seventy-six hun* 
dred thousandths ; one thousand and seven ten miUionths ; one 
million and twelve ten mUlionths ; six million, seven hundred fifty 
thousand, nine hundred and twelve ten mUlicnUhs; eighty million, 
seven hundred thousand, one hundred and seventy-six hundred 
miUionths; eighty million and one hundred mUliontlis; nine hun- 
dred and one million, ten thousand, one hundred and one Ml- 
lionths ; three, and seventeen ten thousandths ; four, and mnety 
thousand and eighteen hundred thousandths ; six, and one mil' 
lionths; forty-nine, and one hundred thousand and seven miJ^ 
lionths ; eighty-six, and ten thousand and seven ten mUliorUhs 
fdrty-four, and sixty-two million and sixteen hundred miUionths ; 
one billion, one million and one hundred ten bUlionths; twcnty- 
«even, and forty-six thousand, eight hundred and twelve hvidred 

28 
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thousandths ; nine, and four hundred and sixty-seven ten thou* 
sandihs; eight and forty-two ten ihousaruUhs ; twenty-one, and 
one ten miUionths ; thirty-six, and twenty-one and one-sixth hun^ 
dredths ; forty-eight, and four thousand eighty-one and one-ninth 
ten thousandths ; nine, and ten million, one hundred one and sixty- 
nine seventieths of hundred millionths, 

}56. (T9-§1.) 0-8145; M718; 561843-617. (82-§T.) 
1-4031; 1-1655; 1-3464; 1-9998; 2-5587; 31718. (8^93.) 
17-2725; 0-42111; 532-94; 170-972; 3674221; 11157114. 
(94-98.) 642-206; 2-1769; 1342-048; 2523-315; 410*714. 
(99-103.) 72527-835; 260-557; 317-809; 6507-42067; 
127944-077. 

;56. a04-110.) 850-7973; 197*7603; 861-4708 ; 898-- 
2632; 897-7603; 1-0809; 896-2994. (111-116.) 84120*21 ; 
92487-3091 ; 92580-614184 ; 10581-31; 92581-309964; 92539- 
812. (117.) 2999999-900001. (118.) 96000002006-9999916. 
(119.) 82000302-9999L (120-123.) 291-222; 906*3356; 
2977-02313346. (123-125.) 923-5; 0-34803; 0-10557. 
(126-129.) 208-3263 ; 3652*005 ; 203-3735 ; 495-7564. 

}67. (130-138.) 7544-624; 11316936; 13203-092; 
26406-184; 36780-042; 114112-438; 656382-288; 1169416-720; 
64065174-696. (189-147.) 567-96621; 1917-562109; 1623-- 
5719803; 25099-7791204; 19-7435873; 79-67754546; 266-- 
450266820; 207-1510702521; 276867-86773521. (148-154.) 
18-07677096 ; 245-0806812 ; 18-43086209 ; 3-09751662586 ; 
0-00000298806; 0*000000448209; 0-00000000398408. (155- 
163.) 0-0001406; 0*00002072; 0-000002664: 0-0000003652; 
0*00000007104; 0-000000006216 ; 0*0000000007178 ; 2*699694; 
6-612640296. 

{68. (164.) 821*46. (165.) 76920. (166-171.) 
46104 ; 461040 ; 4610400 ; 46104000 ; 461040000; 4610400000. 
(172-179.) 4-7692; 47*692; 476*92; 4769-2; 47692; 
476920 ; 4769200 ; 47692000. (180-187.) 37 ; 370 ; 3700 ; 
37000; 370000; 3700000; 37000000; 370000000. 
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}59. (1§^1920 2-3} 3; 11-2; 2-6; 56-71467. (193- 
198.) 3-4024; 0-456; 1-1213; 9-8008; 9-6665; 38-666. 

5 60. (199-205.) 10; 500; 5000; 25000; 36; 198; 40. 
(206-213.) 471-73+; 832-06+; 117*11+; 29-68+ 
10-24+; 5-58+; 1-05+; 68-46. (214-225.) 100931-7465+ 
91654-52+; 72498-27+; 2530-6+; 113+ ; 84+ ; 13090+ 
8954+ ; 21266+ ; 37-940+; 98528-6097+ ; 85314-94+. 

5 61. (226-231.) 1-643; 8-235; 01647; 0-1176+; 0-0915 ; 
0-0748+. (232-238.) 6666-666+; 8-3111+ ; 2-2886+; 
0-824+ ; 2-223+ ; 7*405+ ; 22-629. 

{62. (239-242.) 4149-76; 414-976; 41-4976; 4-14976. 
(243-24*.) 6-74 ; 0-674 ; 0-0674 ; 0-00674 ; CW00674. (248- 
253.) 0-0341 ; 0-00341 ; 0-000341 ; 0*0000341 ; 0-00000341 ; 
0-000000341. (254.) 3*95 cords. (255.) 13-2 inches, 
(256.) 88-28 inches. (257.) 63-38 nearly. (258.) 103-94+ 
volumes. (259.) 320 rods. (260.) 498-65+ seconds. 
(261.) 70000-039492 grains = 10-000005 pounds, nearly. 
(262.) 2218-192 cubic inches = 1*283 cubic feet, nearly. 
(263.) 436247-424 grains=62-32106 pounds, nearly. (264.) 
37059*62+ times. (265.) 320 rods. (266.) 528 feet. 
(267-269.) 3462-29 times, nearly; 2974-64 times, nearly; 
487-65 times, nearly. (270.) 54*01+ dollars. (271-274.) 
2400-375 dollars ; 80 dollars ; 99*625 dollars.; 12 acres. (275.) 
584*75 gallons. / 

{63- (276-297.) 0*5; 0*333+; 0*14285714+; 0*1666+; 
0-08333+ ; 0*666+; 0-76; 0-8; 0*8333+ ; 0*85714286+ ; 
0*875; 0*888+; 0*8181+; 0*90909+; 0*91666+; 0*92857+ 
0*9333+; 0-9376; 0-94117+ ; 0*9444+ ; 0-94736+ ; 0*95. 
(298-329.) 0-6; 0-42857+ ; 0-376; 0-3; 0-230769+ ; 
0-671428+ ; 0-4444+ ; 0-3636+ ; 0-307692+ ; 0-71428+ ; 
0*626; 0-5556+; 0*4545+ ; 0*5454+; 0*461538+; 0*362941+; 
0*7777+; 0*6363+; 0-63846+; 0-7272+ ; 0-61538+; 0-5333+; 
0-470688+ ; 0-692307+ ; 0-52941+ ; 0-786714+ ; 0-590909+ ; 
0*571428+ ; 0-576767+ ; 0-921568+ ; 0*734613+ ; 0*162393. 
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(330-3330 0-685714+ ; 0*31818; 0*85069+; 0*349206+. 
(334-336.) 3*256277+; 0080148+ ; 1*266493+. (337.) 
15*716666+ doUara. 

}«4. (33S-351.) ^=1; iA=^l ^=il ^S^=i; 

25 1 . 375 3 . 22 5 9 . 1001 .369 84 

vo A — ^jm » TTiroffTr — vnif » nnnnnrir — idooir > iirFjnr j lootfoo — 
Tftfyinr* (352-357.) TSlfT=AVjr> t AVrjr= iHiir > T7rfffinr= 

1 . 5005 1001 . 125 — I . _1250505 — _250I01 

?7rirT> FffTvir— 2ffffa > nnnrir— ^t > Tfftrttiffffiriiir— 2i)ir7n7iy^i>' 

{66. (358-370.) I; ,avr; AV; A¥r; i; sV; i^; A: 

3ItJ> TT' TT» TpFvJ TTTrJ TffT 5 iiii ' "At » TT' TT* 

i 66. (3S6-393.) Seven dollars and eighty-four cents ; nine- 
ty-two dollars and six cents ; six hundred and seventy-two dollars 
twelve cents and three mills ; eight thousand nine hundred and 
sixty-one dollars and six mills ; four thousand one hundred and 
eighty dollars ninety-six cents and seven and three-tenths mills ; 
nine hundred and one dollars and one mill ; three dollars and three 
cents. (393-401.) Six dollars and eighty-two cents; seven 
dollars forty-four cents and eight mills; nine dollars and two 
cents ; three dollars and one cent ; four dollars and seven cents ; 
six dollars and ninety-three cents ; forty-eight dollars seventy-six 
cents and one mill ; •two hundred and seventeen dollars and one 
mill; thirty-six dollars ninety-eight cents and seven mills. 
(402-408.) $0-37; $0*443; $6*02; $4*008; $9-206; 
$6000*089; $1000000*016. (400-412.) $0*376; $2*126: 
$4*626; $6*876. 

5 67. (413-419.) 800c/.=SOOO mills ; 89400ci.=894000m.; 
OaOOOc/. = 620000m. ; 3400cZ. = 34000m. ; 93627300cr. = 
936273000m. ; 84190400c^ = 841904000m, ; 12345600c/. = 
123466000m. (420-426.) 830m. ; 910m. ; 40m. ; 3780m. 
12340m. ; 91000m. ; 8756180m. (42T-441.) 18-41 ; $928 
146*70 ; $129*86 ; $4*81 ; $1*234 ; $49*68 ; $321*946 ; $1357-92 
$9*80; $98; 3918*762; $49876*21; $30760*09; $4876*643. 
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(442-450.) 894c^. ; 9280-lc^ ; 123466-7c^ ; 8107c<. ; 839to. ; 
48780c^. ; 966421c^. ; 1349820c^ ; 48231c/. (451-456.) 8307n.; 
98436m. ; 2076m. ; 281296m. ; 4812370m. ; 69874983m. 

i 68. (457.) 120-80. (459.) $99*05. (459.) 182-288. 
(460.) I106-196. (461.) 16-375. (463.) $25-53. (463.) 
$20-9375. (464.) $49*815. (465.) 19625*796+. (466.) 
$19697-125. (46T.) $1-929+. (468.) $68*493+. (469.) 
216-5454+ rods. (4T0.) $38*861+. (471.) $11428*57|. 
(472.) 7682 pounds. (473.) 7897 pounds sold ; average for 
each cow, 149 pounds. (474.) 21631-5 pounds,. $3244*725. 
(475.) $1497-9225. (476.) $12-149+. (477.) 1575 thou- 
sand m's ; he received $236-25. (478.) $16*81. (479.) Butcher 
receives from tailor $19-77, receives from shoemaker $15*14, and 
the tailor receives from shoemaker $20-24. (480.) $4-078+. 
(481.) $36-785. (482.) $128-52. (483.) $27-0225. (484.) 
$122-6475. (485.) $0*625. (486.) $3164781. (487.) $133*36. 
(488.) $94-27. (489.) $16*665. (490.) 1314 volumes. 
(491.) $2299*50. (492.) $335*73. 

{ 69. (493.) $7*15. (494.) $16*875. (495.) $248-2875, 
(496.) $339*0825. (497.) $2*84375. (498.) $1351*3728. 
(499.) $8538-75. (500.) $2090*0376. 

^70. (501-514.) $84*75; $113; $127*125; $135*60 
$169*50 ; $211*875 ; $226 ; $254*25 ; $339 ; $423*75 ; $452 
$508*50; $565; $593*25. (515-521.) $105 ; $315 ; $420 
$525; $630; $735; $210. (522-527.) 54 pounds; 72 
pounds; 324 pounds: 5556 pounds; 49302 pounds; 568762 
pounds. (528-538.) 592 pecks ; 296 pecks ; 222 pecks ; 444 
pecks; 49 J pecks; 88 J pecks; 63^ pecks; 40 j\ pecks; 74 
pecks ; 55J pecks ; 44f . (539-549.) 800 brushes ; 400 ; 
266f ; 200; 160; 133J: 114f; 100; 80; 66f ; 574. (550- 
562.) 1749J yards; 1312;1166|; 11244; 10495; 984; 874f.; 
787J; 583i; 524$; 492; 437J; 403/5. (563-575.) $85*75; 
$102-90; $104-125; $106-16|; $110-25; $114-33}; $122*50; 
$130*66f ; $159*25; $134*75; $163*125; $147; $183*75. 
28* 



I 



830 APPENDIX. fCHAP. XI. 



CHAPTER XI. 

i 71. Explain the di£ference between an abstract and a denom- 
inate number. Which of the two is Federal Money to be con- 
sidered ? Which, any multiplier ? Which, tlie product of two 
numbers ? When is a quotient to be considered an abstract num- 
ber, and when a denominate number ? Give an example. 

i 7SL What is meant by Sterling Money ? Is the pound in 
circulation ? What do the symbols £, s.,/., rf., qr., express ? 

5 73. What was the original of all weights ? Whence the 
term Troy 1 What are weighed by this weight ? 

} 74rf Draw upon the board the symbols of the grain, the dram, 
the scruple, the ounce, the pound. Apothecaries' Weight ? For 
what is this weight used 1 

\ 76. Wherein does Avoirdupois Weight differ from Troy ? 
What is said concerning the qr. ? 

{ 76. Whence was our standard yard obtained ? What is the 
French standard or unit of measure 7 How was it obtained ? 
How is the inch often divided ? How on the carpenters' rules, 
which you commonly see ? What is the difference between a 
knot and a nautical mile ? 

{ 77m Repeat the table of Cloth Measure. 

fl 7Bm Explain what is meant by Square Measure. Is an aeie 
square ? Why not ? How long is Gunter's chain ? 

{ 79. What is the difference between square and solid meas- 
ure T between a square foot and a solid foot ? Give examples. 
What is meant by round timber ? What is a cord foot ? 

{ 80« Repeat the table of Wine Measure. 

} 8Z« Which is the larger, the wine or the beer gallon ? tna 
wine or the beer quart ? How much larger ? In which sJiould 
milk be measured ? 
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5 82. Repeat the table of Dry Measure. What articles not 
mentioned in the note are measured by this measure ? Wliat is 
the U. S. standard of Dry Measure ? 

} 83. What is leap year ? What is the centennial year ? 
What is the difference between a lunar, a calendar and a business 
month ? 

^ 84. Divide a circle in halves by a straight line. How many 
degrees in each half? How many in a quarter-circle ? Explain 
latitude — longitude. How many miles in a degree ? How many 
miles does the sun pass over in an hour ? 

{ 85. Repeat ihe table. 

^86. Explain the difference between Reduction Ascending 
and Reduction Descending. Repeat the rule, and apply it to each 
of the four cases of reduction descending,viz. : (1st.) of a compound 
quantity to its lowest denomination ; (2d.) of the fraction of a 
higher to the fraction of a lower denomination ; (3d.) of the frac- 
tion of a higher to its value in lower denominations ; (4th.) of the 

decimal of a higher to its value in lower denominations. 

* 

} 87. Give the rule for Reduction Ascending. Specify the 
four cases to which it may be applied, and apply and illustrate it. 

5 88. Wherein does the principle involved in addition of de- 
nominate numbers differ from that of simple idditipn, and of ad- 
dition of fractions ? Give rule and explain it. 

5 89. Why must a number of the subtrahend be placed under 
a number of the same denomination in the minuend ? What dis- 
tinct principles are embodied in the rule ? 

i 90. Give the rule and explain its principles. 

9 91. Show in what way a divisor may be an abstract or a de- 
nominate number. Show how a quotient may be an abstract or a 
denominate number. 
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i 92. What is the meaning of Duodecimals? What are theii 
denominations ? To what are they geneially applied ? Wliat is 
there peculiar in the addition or subtraction of duodecimals ? 

i 93. Illustrate the multiplication of duodecimals by the multi- 
plication of decimals. What may the index O be considered ? 
What is the rule for the annexing of indices to the product 1 
Explain this. What is the strict value of 1' in the measurement 
of surfaces ? What in the measurement of solids 7 What as a 
linear measure, for which it is sometimes used ? 

{ 94. Give an instance of the practical use of division of duo* 
decimals. Go through with an operation, applying the rule and 
explaining each step. How can you illustrate the indices of the 
quotient by the decimal places in decimal division 7 

i } 95. 96. In the addition or suotraction of denominate frac- 
tions, what principle is involved different from that in addition 
and subtraction of common fractions 7 

ANSWERS. 

^85. (1-10.) 8; 16; 20; 32; 40; 60; 80; 100; 200; 
400. (11-30.) 48; 96; 144; 240; 384; 720; 960; 1200; 
2400; 4800. (21-30.) 24; 36; 60; 84; 108; 180; 240; 
300; 600; 1200. (31-40.) 40; 60; 100; 140; 180; 300; 
420; 500; 1000; 2000. (41-43.) 61; 1050J. (43.) 1 
sovereign=20s.=240/i.=960/ar. (44.) 498. (45-60.) 48; 
120; 168; 360; 600; 1200; 480; 960; 2400; 3360; 7200; 
12000; 24000; 6760; 11520; 28800. (61-74.) 40; 100; 
140; 180; 300; 400; 500; 1000; 240 ; 720 ; 1200; 2160; 
3600; 6000. (75-81.) 24; 48; 108; 180; 300; 600; 1200. 
(83-101.) 60; 100; 140; 240; 360; 60; 300; 420; 720; 
1080; 480; 2400; 3360; 5760; 8640: 5760; 28800; 40320; 
69120; 103680. (103-110.) 6; 15; 27; 24; 120; 216; 288; 
1440; 2592. (111-118.) 16; 40; 56; 96; 576; 864; 1440; 
1636. (11^128.) 32; 112; 144; 266; 612; 2304; 6120 ; 
6400; 26600; 512000. (129-136.) 32; 112; 144; 240; 400; 
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1600 ; 1600 ; 32000. (137-1410 2000 ; 6000 ; 40000 ; 100000 ; 
200000. (142-150.) 24; 84; 240; 36; 198; 198; 7920; 
63360; 4382400. (151-153.) 300; 6280; 628000. (154- 
158.) 72; 63; 360; 72; 1440. (15»-164.) 36; 9; 27; 
37J; 46; 54. (165-167.) 6048; 1668160; 6272640. 
(168-169.) 4840 ; 3097600. (176-172.) 46656 ; 86400 ; 
221184. (173-177.) 24; 48; 1512; 6048; 12096. (178- 
180.) 604; 262; 2016. (1^1-182.) 36; 72. (183-186.) 
32; 1024; 16360; 26600. (187-189.) 200; 6400; 12800. 
(190-197.) 300; 900; 1800; 2700; 3600; 43200; 86400; 
604800. (198-200.) 168; 8736; 8760. (201-207.) 120; 
480 ; 900 ; 7200 ; 28800 ; 64000 ; 1296000. (208-21 1.) 120 ; 
720; 1600; 21600. (212-214.) 72; 864; 10368.. (215- 
218.) 100 ; 600; 2000 ; 4000. (219-221.) 980 ; 4900 ; 19600. 
(222-225.) 120; 480; 3360; 3840. (226-233.) 25; 24; 
12; 28; 90; 6; 9; 18. (234-239.) 12; 40; 8; 12; 10; 8. 
(240-246.) 18; 12; 3; 20; 32; 3^; 6. (247-250.) 6; 
37i; 18f ; 10. (251-262.) 4; 121; 4|; 41f; 72; 6; 60; 
101; 20; 30y«^; 60; 14^ (263-265.) 7; 16; 33 J. (266- 
268.) 6; 41; 76. (269-272.) 12; 30y% ; 8J; 38J. (273- 
276.) 20; 60; 42; 39. (277-281.) 100; 221; si}; 22|-J; 
44^. (282-286.) 44; 200; 309; 8J; 62i. (287-289.) 
150; 120; 100. (290-292.) 640; 2660; 102400. (293- 
295.) 5; 330; 10. (296.) 10. (2970 12^. (2980 26. 
(299-300.) 6; 16f. 

} 87. (3010 46369. (3020 £123 10s. Id 3/ar. (303.) 
1500. (304.) 234. (305.) 1214. (306.) 8lb, boz. l%pwL 
I4gr. (307.) I6lb, Ooz, bpwt (3O80 SZlb. 4oz. (309.) 
26237. (31O0 676001. (3110 4253 (3120 2? 03 29. 
(3130 2* 05 03 03 Igr. (314.) IT. 14cm?^ Oqr. lllb. Uoz. 
lOdr. (3150 834002;. (3160 63760 l(fr. (3170 IT. 13cm?^ 
lqr.2llb.noz.Udr. (3180 I20yd. 2fL llin. (3190 15713280. 
(32O0 1577664000. (321.) 288. (3220 68. (3230 133. 
(324.) 16. (325.) e2yd. Hqr. (3260 243. (327.) 1440. 
(328.) 307200P. (329.) 138030f. (330.) 2R. 16P. 161^ 
tQ.fL (3310 7. (3320 600000. (333.) 2176. (3340 



334 APPENDIX. [chap. XI. 

1175040. (335.) 207 tons, 8 cubic feet, 1721 cubic inches. 
(336.) 125. (337.) 32832. (33S.) 32256. (339.) 9 Inr- 
rels, 29 gallons. (340.) 3786. (341.) 31 barrels, 15 gallons, 
3 quarts. (342.) 25. (343.) 4752. (344.) 231hh(L QSgal. 
(3450 4323. (346.) 2304. (3470 26528. (34§.) 4ch, 
2Sbu, Ipfc. (3490 49&W. 3pk, 6qt (350.) 2692000. (351.) 
166554. (3520 789458400. (3530 673155cfo. 18/ir. (3540 
9496(ia. (3550 H birthdays. (356.) 388800". (357.) 189°. 
(35§0 16° 40'. (359.) 2° 46' 40". (36O0 164735". 
(3610 Snidoz. (362.) 76 buttons. (363.) 555 gross, e^doz, 
(364.) 70 years. (365.) 360 sheets. (3660 480 sheets. 
(3670 ttV.. (3«80 ^If- (^WO^^W. (37O0 1760 feet. 
(3710 jj^Uz' (»9'20 ^. (3730 597^ gills. (3740 34f 
inches. (3750 i^Vf- (376.) ^J^. (3770 129i| inches= 
lOff feet=3jjyards. (37§.) ^^ of a month=5Ti^^ of a year. 
(3790 l^r. 2?nrt. (3800 l/wr. 20ri. (3810 1^.10^3. 
(382.) 2mi. 3/wr. 26rrf. lift, (383.) 9hr. 36min. (3840 5mfn. 
37|«ec. (385.) bhr, 48mi». 485ec. (3860 13o2J. 2\\^dr. 
(387.) 3iqt. (388.) BOda. (389.) 25P. (390.) £8-259376. 
(391.) 0-875 of a yard. (392.) 0*4444+ of a yard. (3930 
3-36684027777+ pounds. (394.) 10-3996266151+ miles. 
(395.) 0145949074074+ of a day. (396.) £3-2520833+. 
(397.) 0-4444+ of a hogshead. (3980 0*2270833+. (3990 
jeo*916625. (4OO0 0-921875 of a bushel. (4010 0*469618056+ 
of a day. (4O20 0-5219696+ of a furlong. (403.) 0-71 of 
an hour. (404.) 008253+ of a year. (4O50 0-24224 of a 
day. (4O60 312. 25-2P. (407.) 2s. 6d. (408.) 13*. 4d. 
(409.) 23gal 2qt. Ipt. (410.) 44da. bhr, 49min. l-632sec. 
(411.) 5oz. 6'SSSdr, (4120 6cwL 2gr. Ulb. 6.4oz. (4130 
2/wr. Ord. 4yd, Ift, 2*4fn. (414.) 6s. lOd. 3-2/ar. (415.) 
2ftr. 54mtn. 32*7168sgc. (416.) 6s. lOd, Z'm6far. (417.) 
19s. 9d. (418.) 5hr. 48min. 49-536sec. (419.) 648. (420.) 
15. (421.) 54*32 pounds. (422.) 67*3064 pounds. (423.) 
i5llb. Soz. (424.) 23-64 sheets. (425.) 11 quires 2*4 sheets. 

} 8& (4260 £39 15s. 9fd (427.) i:25 4s. 5}d, (4280 
£34 14s. 8d. (4290 17Z&. 802;. 12pt0;. £^r. (430.) 2176. lOoz. 
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dpwU 20gr. (431.) 61/6. 1102. IZptoL Sgr. (432.; 32ib 3? 
03 23 12g-r. (433.) 36flj 6? 63 19. (434.) 183 03 13g-r. 
(435.) 27r. 9cwt. 3qr. 2lb, loz. IZdr. (436.) UcwL Iqr. 
3liK loz. (437.) UL, Omi. 6fur. I5rd. 2yd, (438.) 22rrf. 
3yd, Oft, Sin, (439.) 6Syd, Iqr, (440.) AIE. Fl, Oqr, 2na. 
(441.) 52E, E, 2qr, 2na. (442.) 1765^. yd, 1sq,fL 9Zsq, in, 
(443.) 23itf. 106A. 012. 34P. (444.) 265. yd, 18s. j^. 963s. in, 
(445.) 35 cords 41s.//. (446.) 50 cords 5c. ft, (447.) 
bMid, ZQgal, \qt, Ipt. C44».) 36iuns Opi, IhM, I9gal Oqt, Ipt. 
Igi, (449.) 56hhd, 34gal, Iqt. Ipt, (450.) 336ar. 9gal, 3qi. 
(451.) 22ch. 23bu. 2pk, 4qt, Ipt. (452.) 42hu. Ipk, Iqt. 
(4U(3.) 32^. 20hr, 5Smin, 9sec. (454.) 82^^. eda, 6hr, bOmin, 
33sec. (455.) ^cr. Os. 11° 59' 26". (456.) 9s. 8° 45'. 
(457.) 28° 55' 58". 

} 89. (458.) 3T. llcwt, \qr, 2Zlb, 4oz, IZdr, (459.) 69A. 
2R, 21 P, (460.) 7ftj 85 63 13 19^r. (461.) llL. 2mi. Ofur, 
3lrd, (462.) bE. Fr, 3qr, Ina, (463.) 20cA. Ihu. Ipk, 2qt, 
Ipt. (464.) 9/wns Ipi, Ohhd, b2gal, 2qt, (465.) AQda, 9ihr, 
19min. 16sec. (466.) 13yr. 7mo. Owh, 2da, (467.) 19mi. 
Ofur, \rd. (468.) 34C. \21s, ft, (469.) 19C. lewd ft. 
(470.) £19 9s. 3d, (471.) llmo. 5ia.^ (472.) 4mo. 28(fa. 
(473.) 2yr, llmo. I4tto. (474.) 3jrr. llmo. Ada. (475.) 
54yr. 2mo. 2^da, (476.) 74yr. 4mo. 28da. (477.) £83 4s. 
2d, (478.) 36cto^ 3qr, 22lb. box, (479.) 320A. \R. 15P. 
(480.) byr. 3mo, Ida,-, \92bda, (481.) bcwt. 3qr, 9lb. 
(482.) 20yd. 2qr, 3na, (483.) 70 C. 97x9: ft, (484.) 9'7bu. 
2pk,2qt, Ipt, (485.) lll86/6.=5-593T. (486.) 45rrf. 6J//. 
(487.) 124yi. 3^r. Irw. (488.) 233ciibic feet=14c.y?:., 9 cu- 
bic /if. =10. 6c. yi. 9cw6ic /if. (489-491.) Syr. Imo, 21da,; 
llSyr, lOmo, 9da, ; ll5yr.2mo. 12da. (492.) 286yr. 8mo. Sda, 
(493.) 123jrr. 2mo. I3da, (494.) 13° 38' 30". (495-496.) 
10° 45' 10"; 2° 53' 20". (497-499.) 1° 38' 43" ; 12° 23' 
63" ; 1° 14' 37". (500.) March 8th, 1602. (591.) 128yr. 
2mo. 6da, 

i 90. (502-507.) £31 12s. 6d. ; £62 145. 2d. ; £63 5s. ; 
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£78 155. lOd, ; $84 69. Sd,; £94 175. ed, (50»-4(14.) UcwL 
Oqr, 6lb. 12oz. 16dr. ; S2cwL Oqr. 9lb. loz. Adr, ; 40cio/. Ogr. llZd. 
box, 9dr. ; 48cio«. Oqr, 1826. 9o2. 14Jr. ; 6&cwL Oqr. 15lb. 14oz. 
8(ir.; 64c«7^. Ogr. 18/6. 2o«. 8(ir.; 72cwt, Oqr. 20W. 6oz. Iddr. 
(515-4^23.) UciDt. Oqr. ISlb.loz. 6rfr. ; S2cwL Oqr. MOf. loz. 
12dr. ; 4Qcwt. Iqr. 6lb. 2oz. Zdr. ; 48cic/. Iqr. lllb. 2oz. lOdr. ; 
66cM7^ Iqr. 17lb. Soz. Idr. ; 64ctc^ Iqr. 23/6. 802. 8(/r. ; 7^wt. 
2qr. 4/6. 8o2f. 16</r. ; 88cw/. 2qr. 16/6. 4o25. ISdfr. ; 9&cwl. ^r. 
22/6. 602. 4dr. (524-529.) 813g^a/. Bqt. Ipt. Igi. ; 876^a/. 
2ql. Ipt. 2gi.; 269gdl. Oqt. Opt. 2gi; 484^a/. Iqt. Opt. 2gi.; 
72Qgal Iqt. Ipt. Sgi. ; 489g'a/. Iqi. Ipt. Bgi. (530.) 82cw/. Iqr. 
16/6. (531.) 64yd. 2qr. Sna. (532.) 14C. Il9s.fi. • (533.) 
Ada. 5hr. 4min. SOsec. (534.) Imi. 255ft. lOin. (535.) 
eidUlda. lOhr. 44min. 28^560. (536.) £27 25. 6</. (537.) 
10812^0/. Iqt. Ipt. (538.) 23C. 5c. ft. (539.) 3361//. Ijiw 
(540.) £17 135. Zd. (541.) £36 95. lOd. 

i 91. (542-548.) Syd. 2qr. l^na. ; 6yd. Iqr. 3j7ia. ; 5yd. Oqr. 
2%na. ; Ayd. Iqr. ^na. ; Syd. 2qr. Zna. ; 3yd. Oqr. 3|na. ; 23/i. 3^- 
Ifna. (549-562.) 13cw/. 3^. 22/6. 1402. I2^r. ; 9c7^/. Iqr. 
Sib. l5oz. Zdr. ; dcifft. Zqr. 23/6. I602. 6}(/r. ; 5cwt.2qr. 9/6. 2o2. 
llf(/r. ; 4cwt. 2qr. 16/6. I602. 9^dr. ; 3cir/. 3^r. 24/6. 602. S^dr. : 
Zcwt. Iqr. 24/6. loZ. ll\dr.{ Zcwt. Oqr. 10/6. IO02. Sytr.^ 
IcwL Oqr. 3/6. 802. 12j</r. ; I5T. 19/6. 602. |f(/r. ; l^r. 9/6. 802. 
4^r. ; l^r. 18/6. IO02. 15||e/r. ; 2gr. 16/6. 9o2. lj\dr. ; 2gr.7/6. O02. 
UfJJr, (563-567.) 9o2. ISpio^ 3ifgr. ; 602. I5pwt. i4^r. ; 
602. l2pu>U -^r. ; 4o2. 8|)ttJ«. 19f|^. ; 4o2. Zpwt. 2^gr. (568.) 
4mi. 2fur. Z^rd. Zyd. Oft. 7-^in. (569-^572.) Z9gal. 2qt. 2pi. ; 
I A. OR. IP.; Igu; £3 135. 4d. (573.) 365c/a. bhr. 4Smin. 
4Ssec. (574.) 16//. 2m. (575.) 75. 6(/. (576.) I65. Zd. 
(577.) 2yi Iqr. 2na. (578.) 16r</. before, and Ifur. 20rd. 
after. (579.) 9/6, I02. 14pwt. 5gr. (580.) 26w. Zpk. Z^qt. 
(581.) 72 reams, 6 quires, and 2 sheets. (582.) The widow 
bad £866 135. 4d., and each child had j£:244 I65. 2d. Z^far. 
(583.) 16A. ZR. 8P., 21A., 21A., 42A. (584.) 6cwt. 2qr. 
14J/6., 2cwt. Oqr. 211/6., Icwt. Oqr. lOf /6., 8cm?/. Iqr. 7i/6. (585.) 
802;. Zpiot. Slgr. (586.) 1/6. 802. SpwL 16^\gr. (587.) 3424-9R 
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gr, of gold, 190-275gr. of silver, 190-275^r. of copper. (5§§.) 
1248-062+ . (589.) $16-616. (590.) 27jfr. 6mo. 3m;L 2ia. 23/ir. 
42min, 30\sec, (591.) 4yr. Imo. 21da. in Southern States; 
3yr. 6mo. lAda, in Western States ; 2^. 9mo. 24(2a. in Northern 
States; 8mo. 20da, in Middle States: llyr. Smo, 25da, in all. 
(593.) 366242(^0. 6%r.l37mn.8sec. (593.) 6939-66^. (594.) 
13° 10' 34"-8+. (595.) £4Z 10s. Od. Iqr. (596.) 3606ZZ^. 
9oz. (59t.) 11-867+ miles. (598.) 989-0833+ miles. (599.) 
103711 miles. (600.) 86687600g-aZ. 

{ 92. (601.) 103/. 1' 3". (602.) 2224/ 0' 3" 6'". 
(603.) 31/ 9' 9". (604.) 647/ 3' 8". (605.) 61/ 6' 7". 
(606.) 10/ 4' 7". (607.) 6/ 8' 8". (608.) 41/ 9' 11", 
(609-612.) 61/ 1' 2"; 24/ 9' 4"; 131/ 8' 7" ; 67/ 10' 11". 
(613-^15.) 88/ 0' 11"; 76/ 1' 10"; 64/ 2' 9". (616- 
619.) 61/ 1' 1"; 33/ 1' 1" 2"'; 121/ 2' 1" 11"'; 82/ 7' 7" 
O'". (620.) 24/ 1' 10" 6"'. 

• 

q93. (621.) 27/ 0' 7" 9'" 6'"'. (622-623.) 48/ 8' 7"; 
28/ 3' 11" 2'". (624.) 21/ 1' 9". (625.) 394/ 2' 9". (626.) 
3978/ r 6". (627.) 2Ayd. 6/ 11' 11". (628.) 38ffyrfs. 
(629.) 266/. (630.) I34-32+. (631.) 448 cubic feet, T 4", 
(632.) 4610§ cubic ft, (633.) 166s^. /. (634.) I10-903+. 
(635.) l39-99f. (636.) 662/ 4' 11" 8'" 1""; 13337/ 9' 9' 
2'" 1"" 4'"" 1""". (6?y.) 31690 bricks. 

} 94. (638-640.) 2/ 3' ; 1/ 1' 6" ; 4/ 6'. (641.) 2/ 11' 
(642.) 1/ 11'. (643.) 8/ (644.) 80/ 8'. (645.) 6/ 6'. 

;95. (646*648.) 2d.-2^far; eqLl^pt.; I9hr,hmm.5}^sec. 
(649-650.) Ift. lOitVi. ; 16*. lOd, %^qr. (651-652.) Zda. 
\&ir. 16mm. ; 76(fa. 2Ar. (653.) 2gr. %lb, 9o%. b\dr. (654.) 
fijW- (^^^0 '^Itn. (656.) 4(fo. 21/ir. 8min. (657.) 3jj%. 
Ogf. ^pu . (658.) |10-16|. 

5 95. (659-660.) %hr, 69min. 48sec. ; iShr. b'Jmin. 29^^sec, 
(661.) 4yd, 3qr, 3|}na. (662.) 212. 4f P. (663.) 7putf. 16^r. 
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(064.) egal. Sqt. Ipt (665.) 2 A. 112. 10j%P. (666.) 0-03163 + 
gal (667.) 3865"^ days of 10/ir., counting 365 days to the 
year. (66§.) 3s. 2i. 3^|/ar. (669.) 3(ia. 20Ar. 16scc. (670.) 
2oz. I3pwt, 3^gr. (671.) 10ci5. (672.) 4e^%cts, (673.) 
5VV> AV. i^jV, m- («9'^0 S'^'-- 30min. (675.) 3da. 9hr. 
llmin. 40sec. (676.) 1112. (677.) $200, $120, 1880. (67§.) 
Each received 676 balls. (679.) 10Z6. lloz. 6^r., lllb. 2oz. 
9\dr., lllb, lloz. 8ir., 12/6. lox. Z^dr^y 63Z6. l6oz, A^dr, (680- 
681.) Eachson received 28A.32i.36TV^. There remained with 
the father 86A. 3R. 28}P. (682.) 6da. 6hr. (683.) es.lO^d, 
(684.) 6lb. 2rf^oz, (685.) 214da. I2hr. SOmin. (686.) 39mi. 
6|i/wr. (687.) Is. 2^5',^. (688-691.) Coat £7 9s. ; panta- 
loons £2 9s. Sd, ; hat £l 4s. 10^/. At first he had £14 18s. 
(692.) |4'50. (693.) 5988J feet. (694.) 44*24719+ inches. 
f695.) 2474 feet (696.) Oitn. (697.) 2yd, 2na. IJin. 
(698.) 837 J cubic inches. (699.) 223| cubic inches. (700.) 
3763*236 cubic inches. 



CHAPTER XII. 

} 97. What is the principle of percentage ? Does percentage 
apply to money alone ? Are common fractions used in computa- 
tions of percentage ? Why not ? What is the rate 7 How do 
you write a rate that is less than 1 per cent ? How, a rate great- 
er than 100 per cent. ? What rate does |JJ express ? How is 
the fractional part of a number to be obtained ? Give the general 
rule for obtaining the percentage. 

} 5 98j 99. What do you understand by applications of per 
centage ? What is commission ? Give an example. What is 
brokerage ? What are stocks ? What is the par value ? Give 
an example of stock below par ; above par. When will you pre* 
fer to buy? when to sell? What are dividends? Who are 
meant by stockholders ? What is the difference between above 
par and at a discount ? 
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i 100. If you were an assessor, state how you would proceed 
in laying taxes. 

i 101. What do you understand by custom-house business ? 
What officer of the United States government has the control of 
this department of public affairs ? How are the expenses of the 
administration of government paid ? What is revenue 1 What 
are duties ? What is the difference between specific and ad va- 
lorem duties ? Wherein does net weight differ from gross weight? 
Before computing duties, what allowances are made ? What is 
draft ? tare ? leakage ? breakage ? What is the legal allowance 
for draft ? What is an invoice ? 

i 102. State what you know concerning insurance. What is 
the premium ? What is meant by indemnity ? What is the pol- 
icy ? Are ships only insured ? 

}103. What is meant by Profit and Loss? How will you 
ascertain the amount of gain or loss in a given transaction? 
How will you ascertain the per cent, gain or loss ? How will you 
ascertain the amounlper yard, per bale, per pound, per piece, &c., 
gain or loss ? How will you determine the cost per yard, &c., 
knowing the sum fnr which it sold, and the gain or loss per cent. ? 

} 104. What is Interest ? Why called simple ? Wherein does 
interest differ from percentage ? What has law to do with fixing 
the rate per cent, in any transaction ? How do you find the in- 
terest, if principal, time, and rate are given ? How if the rate be 
6 per cent. ? How if the rate be any per cent. ? If your princi- 
pal consist of pounds, shillings, pence, &c., what must be done ? 
Explain aliquot parts. Give an example. 

\ 105. Show a more accurate method of finding the interest 
when the time is given in days. 

\ 100. What are partial payments ? What is the U. S. rule 
for computing interest ? 

28* 



340 APPENDIX. [OHAP. XIL 

^ 107. I give you the principal, the rate per cent., and the 
time ; how will you find the interest ? I give you the time, the 
rate, and the interest ; how will you find the principal 1 I give 
you the principal, the time, and the interest; how will yon find 
the r<UB 1 I give you the principal, the rate, and the interest ; 
how will you find the time ? I give you the time, rate, and 
amount : how will you find the principal f 

(108- Wherein does discount differ from the present worth? 

{ IM. What is compound interest ? Must interest always be 
added annually to be compounded ? 

i 110. What is a Bank ? How is it established ? Relate all 
you know about it What is specie ? What are the officers of a 
bank called, and what are their duties ? Tell all you can about 
notes of hand ; why they are given ; by whom, &c. What is the 
meaning of negotiable ? Under what circumstances are notes of 
hand negotiable ? What is the amount called for which the note 
is given ? What do you understand by the proceeds of a note ? 

i 111. What is the precise difference between bank discount 
and discount ? Which is the more equitable ? Why ? When 
the rate per cent is not specified in a note, what rate is under- 
stood? 

{ 112. If I give you the present worth of a bankable note, the 
time and rate, how will you find the face of the note ? Must in- 
terest on a bankable note be computed for the exact time specified 
in the note ? 

ANSWERS. 

$97. (1-8.) 0-02; p-08; 0-12; 0-6; 1'06; 1-4; 2*6; 18. 
(»-17.) 0-09; 0-24; 0*99; 1-04; 6-07; 72-81; 0-006; 0-025; 
0-36. (l§-25.) 0-006; 0-0026; 0-0066f; 0-009; 0-00376 i 
0-00833J ; 0-0033J ; 0-004. (26-32.) 0-026 ; 0-0333J ; 0068 ; 
0-36142867-f; 2-2026; 600376; 9-4676. (33-87.) $6610; 
14768-08; 1623-875; $2765-40984; $313111-8945. (38-47.) 
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14938-17185; $24690-85925; 12469*085925; 132098' 11 7025, 
13703-6288875 ; 162961*6910875 ; 1246908*5925 ; $4069053* 
6044; $1876505303; $424682*7791. (48-53.) 1*52; 1552, 
35; 239*4; 0*9125; 0*345. (54.) 173*67 pounds. (55.) 
$3*37635. (56.) 16415. (57.) $148*50. (5S.) $46*62 foi 
calicoes ; $33*30 for thread ; $99*90 for silks ; $42*18 for broad-^ 
cloths. (59.) 125 barrels the first time, 75 the second time, and 
300 remaining. (60.) 81 per cent. (61.) 13*841 5Z6.=13Zi^. 
lOoz, Ipwt, 23:^^gr. (63.) After the 1st stroke 90 per c6nt. ; 
after the 2d, 81 per cent ; after the 3d, 72^ per cent. ; after the 
4th, 65^ per cent. (63.) $6-26. (64.) $1620. (65.) $200. 
(66.) 40*32^aZ. (67.) $79725*508. 

599. (6§.) $262*50. (69.) $405. (70.) $144*585. (71.) 
$103*50. (73.) $15802*50. (73.) $3500. (74.) 200 bales. 
(75.) $14750. (76.) $8800. (77.) $14113*71. (78-§l.) 
$2316*4375 ; $2640*5275 ; $4370-1645 ; $9327*1295. (§2-§4.) 
$3900 ; $5070 ; $6591. (85.) $7993*1578+. (86.) $902*50. 
(87.) 48 per cent (88.) $89-91. (89.) $420. (90.) 88 trees. 

}100. (91.) $6*375. (92.) $12-93. (93.) $21. (94.) 
$5*625. (95.) $28*125. (96.) $ 6*50. (97.) $1360. 
(98.) $9863*473. (99-100.) $5528643*0668 ; $2064877*5306. 
(101-103.) $21; $75-90; $3. (104.) $6203-0625. (105.) 
$3617*5788. 

5 UKL (106.) $318*40704. (107.) $346. (108.) $316*- 
7^2. (109.) $2162*8464. (110.) $8*876955. (111.) 
$31-80. (112.) $57*9963. (113.) $1020. (114.) $4692*60. 
(115.) $78-3275. (116.) $132. (117.) $1276*80. (118.) 
$686. (119.) $105-30. (120.) $172*80. (121.) $76. 
(122.) $107*016. (123.) $33*07426. (124.) $74*088. 
(125.) $240*2356. (126.) $874*875. (127.) $30. (128.) 
$2572*50. (129.) $249*704. (130.) 2465*75. 

(lOd. (131.) $7-38. (132.) $240. (133.) $19-6126. 
(134.) $207-402. (135.) $1043*325. (136-140.) $150; 
29* 
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1226; 1318-76; $376; 1412-50. (141-142.) $12-60; $13-44. 
(143.) $85. ^(144.) $136-50. (145.) $169. (146.) $368. 
(147.) $82-60. (14S-150.) $240 ; $360 ; $450. 

{103. (151.) $375. (153.) $1440. (153.) $78-125. 
(154.) 14^ per cent. (155.) 10 per cent. (156.) $0*14. 
(157.) About 34 per cent. (158.) $4-37^ (159.) $2-625. 
(160.) $1120. (161.) 20 per cent. (162.) 26 per cent 
(163-164.) 20 per cent. ; 20 per cent. (165.) 46/y per cent. 
(166.) 31 fj per cent. (167.) $4000. (168.) $1000. 
(169.) $100. (170.) 9^\ per cent. (171.) $4410. (172.) 
$2284-375. (173.) $1102-50. (174.) $902-50. (175- 
176.) £2 3s.0d.Zfjfar, ; 99 per cent. (177-178.) $3517-50; 
llf per cent (179.) $2000. (180.) . $1736-84^. 

J 104. (181-185.) $8-10; $29*40; $83-85 ; $9936*003 ; 
$2087487-0105. (186-190.) $61-88; $129-22; $898-5431; 
$695323-729; $8565702-60637. (191-197.) $6958-257; 
$8349-9084; $9741-5698; $60099-4504; $62624-313; $93936'- 
4695; $150298-3612. (198-203.) $7064-7624; $11774-604; 
$15699-472; $21979-2608; $27317-08128; $32380-161. (204- 
210.) $226-875; $268125; $309-376; $350-626; $391-875; 
$474-375; $556-875. (211.) $3-332475. (212.) $63-9061. 
(213.) $143-786295. (214.) $100. (215.) $151-402185. 
(216.) $0-002747. (217.) $0-2625. (218.) $89-969926. 
(219.) $12-63968. (220.) $99-412f. (221.) $4-60206. 
(222-224.) $4998-75; $5332; $6235-90. (225-227.) 
$381-85; $584-59; $409-125. (228-230.) $1210; $1181; 
$1260. (231.) $2-200339^. (232.) $92-76. (233.) $1-73272. 
(234.) $91-575. (235.) $183-55. (236.) $49-2005. (237.) 
$0-36153. (238.) $0-7518825. (239.) $89-65. (240.) $85-75. 
(241.) £16 10s. Sj^^d, (242.) £4 105. 7^%d., nearly. 
(243.) £0 Ss.lld, (244.) £4 3s. 6d 1-95/flr. (245-247.) 
$545-451; $553-85; $562-24{^. (248-250.) $407-729145625 ; 
$408-58990375; $408-3986241f. (251-254.) $3-993465 ; 
$68-70948; $1000-1755+; $2790-0593 + . (255-257.) $2-- 
116921+; $2-87295+; $4-38502+. (258-259.) $6-621176; 
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$111-94:1685. (2ea-a62.)$3-57; $761'626576|; $65185-767+. 
(26a-265.) $40-421+; $80-842+; $29748-866 + . (266.) 
$4-98659 + . (267.) $4-9856125. (268.) $2-3865 + . (269- 
271.) $4984-641§; $5382-375; $5745-85. (272-275.) 
$344-4978+; $348-4089+; $356-2311+; $360-1422 + . 

{106. (276.) $413-79. (277.) $5-047. (27§.) $7-87 + . 
(279.) $1-703. (280.) $10-856. (281.) $20*88. (282.) $1-75. 
(283-284.) $218-601+; $217-289 + . (285-287.) $6-415+; 
$2-742+; $3-134 + . (288-290.) $0-996+; $1-195 + ; 1-394+. 

{106. (291.) $251-62. (292.) $252-12. (293.) $5-844. 
(294.) $5-793. (295.) $60-866. (296.) $60-596. (297.) 
$144-404. (298.) $143-55. 

i 107. (299.) $29-03. (300.) $100. (301.) $40. 
(302.) 1530. (303.) $4090-909. (304.) $79500. (3O50 
$14133-33|. (306.) $39328-67|. (307.) 4^ per cent (308.) 
6 per cent. (309.) 7 per cent (310.) 8 per cent (311.) 
9 per cent (312.) bmo, \2da, (313.) \yr, 9mo. (314.) 
16yr. 8mo. (315-329.) 20yr.; 16fyr. ; 14|yr.; 12lyr.; 
lljyr. ; lOyr. ; 9^yr, ; 8jyr. ; 18/-yr. ; Ib^yr, ; ISjyr. ; U^yr, ; 
lOiSyr. ; 9||yr. ; 8J§yr. (330-333.) Syr. bmo. \2da. nearly ; 
2yr. 9mo. 3(to.+ ; 2yr, Zmo. 18rfa. nearly; \yr, 11 mo. 20da, 
nearly. (334-336.) 4Syr. 77no. 2Qda.+ -, 31yr. 9mo.; 26yr. 
llmo. lOda, nearly. (337.) $530. (338.) $4070. (339.) 
$5-37. (340.) $1437-226. (341.) $1437-126. (342.) 
$49-443. (343.) $2749-465 + . (344.) $1165-21 + . (345.) 
$61614-875. * 

} 108. (346.) 12-913. .(347.) 137-411. (348.) $2-663. 
(349.) $86-713. (350.) $1-266. (351-353.) $28-36+; 
132-92+ ; $37-44. (354-356.) $386-66+ ; $469-47+ ; 
$496-98+. (357-3;>9.) $68-66+ ; $42-38+ ; $46-46+. 
<360-361.) $76-27+ ; $86-77+. 

{109. (362.) $112-66+. (363.) $136-769. (364.) $57-881. 
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(36d.) 1262-477. (366-368.) 11913*36+; $1916*04+ 
11910-12. (360-370.) |43'7H- ; $4404+. 

$111. (371.) $18-083. (372-376.) $4-676; $7-438; 
$21-23J ; $0-867 j $27-809. (377.) $1781-10. (37§.) $6698-48. 
(379.) $832-89+. (386-383.) $643-176; $832-911+,- $67-- 
62+; $421*4-398+. (384-385.) $7-23j; $6-879+. (386- 
389.) $21-36; $6-426; $20*29 nearly; $6*16 nearly. (390.) 
$24-16. 

(112. (391.) $609-446. (392.) $60-62. (393.) $1043-932. 
(394U) $73*646. (395.) $107*694. (396.) $376*483. (397.) 
$3338-76+. (398-401.) $162*36+ ; $30472+ ; $46708+ ; 
$607-87+. (402-403.) $683-877+; $682-668+. (404.) 
$103-618+. (405-407.) $609-446+; $408-371+; $309*437+. 
^408-410.) $1026-079+; $1031*46+; $1036-896+. 



CHAPTER XIII. 

{ 113, What do you understand by Analysis ? Give an ex- 
ample. What is to be first determined in a question of Analysis ? 

^ 114. What is Ratio ? How may a question in analysis be 
answered by ratio ? What does this ratio show with respect to 
one of the given quantities ? Is it always a multiplier? What 
care is specially necessary in determining the ratio ? 

i 115. Is there a ratio between quantities of different denomi- 
nations ? How^ay such quantities be reduced so as to have a 
ratio ? 

^116. What is Practice ? Has the ratio employed in Practice 
a r'Mation to any one of the given quantities, or to something else? 

{ 117. What do you understand by Currency ? What is the 
currency of the State in which you live ? What values have 
coins ? Explain. How can the state of trade affect the value of 
coin ? What i? the legal value of the sovereign ? 
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} } U8j U9. What is one method of reducing Btoriing to 
Pedewd Money? Federal to Sterling Money ? 

J 120. What is the method of reduction of currencies by 
ratio ? What is the ratio in this case ? Is it fixed or variable 1 
Why? 

i 121. Give the ratios of the dollar in the several States to the 
pound sterling ; of the pound sterling to the dollar. How is Fed- 
eral Money to be converted into State or Canada currency ? How 
these latter currencies into Federal Money ? 

} 122. What are the custom-house values of some of the chief 
current foreign coins ? How may foreign coins be reduced to 
Federal Money ? Federal Money to foreign coins ? 



ANSWERS. 

;113. (1-0.) 36 days; 24 days; 18 days; 9 days; 8 days; 
6 days; 4 days; 3 days; 2 days. (10-16.) $22|; $27; $30; 
$37J; $46; $75; $150. (17-22.) 40 days; 30 days; 24 
days; 20 days; 12 days; 4 days. (23-28.) 120 hands; 80 
hands; 40 hands; 24 hands; 20 hands; 15 hands. (20.) 384 
times. (30.) $441. (31.) $130680. (32.) $948;}. (33.) 
$2613333^ (34-40.) $18; $24; $30; $42; $54; $66; $78. 
(41-44.) $3; $3; $1 ; $2. (45-47.) 16 men; 12 men; 8 
men. (48-ftO.) 6f miles; 8 miles; 10 miles. 

{1X6. (51-55.) f ; i; ^; ^; y^W (56-60.) ^; 

ri^;^>-4j^;rih' («!•) irV (62-65.) }; -V-; if; 

\h (««•) a^;w. (WO tHt. («8o ^ih' («»•) ^k. 

(W.)t^. (71.)j%V (V2.)I*IS?. (73.) Silver and cop- 
per each y', of the gold ; silver and copper together i of the gold. 
(74.) f (75.) tA^^. (76.) |4|. (77.) t2^V (^^O i5*. 
(70-83.) $1755; $450; $675; 11080; $1485. (84-88.) 
$210; $450; $1350; $2160; $3510. (80.) $1290. (00.) 
$537f (01.) I of a week. (02-04.) 30 men ; 300 men 
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18000 men. (95.) 80 feet. (96.) 270 feet. (97.) 941 feet 
(9§.) $221if|J. (99.) 1952if ofaday. (100-106.) $0-125. 
10-26; 10-4375; |0-541§; $0-708^; 10-9375; 11-126. (107- 
112.) 4 barrels; 9^ barrels; 16 barrels; 10^ bushels; 63 
Lushels; 106 bushels.' (113-121.) 33 feet ; 66 feet; 99 feet; 
2471 feet; 330 feet; 4121 feet; 20 rods; 4 rods; 8 rods. 
(122-126.) 16 men; 10 men; 6 men; 26 men; 5 men. 
(127-137.) $1-76; $2-91f ; I4-08J; $6-41f ; $9-91§ ; |21 ; 
$35; $49; $142-86f; $267-1 4f ; $342-864. (13S-141.) 
$56000 ; $28000 ; $21000 ; $35000. (142-150.) 9sec. ; 16sfic. ; 
465^c. ; 26 ; 65 ; 250 ; 376 ; 85 ; 186. 

{ U6. (151.) $326-26. (152.) $4*43^. (153.) $20-626. 
(154.) $3-1626. (155.) $11*26126. (156.) $6016f. (157.) 
$1-60. (15S.) $11 -81^ (159.) $9. (160.) $24*28). 
(161.) $7-81^. (162.) $6-75. (163.) $164-37i (164.) 
$68-621. (165.) $2-79). (166.) $8-66f. (167.) $3-93f. 
(168.) $121-871. (169.) $61-871. (170.) $3-36}. (171.) 
$6-16J. (172.) 16^ miles. (173.) $2-62}. (174.) $10. 
(175-1§0.) 720 bushels; 1440 bushels; 2880 bushels; 1080 
bushels; 1800 bushels; 2160 bushels. (1§1-1§5.) 192 beg- 
gars ; 120 beggars ; 96 beggars ; 72 beggars ; 60 beggars. 
(186-190.) $160; $26; $16-66f; $8-33j; $l-66§. (191- 
195.) 266fyrf.; 240y(?.; 160yd; U5^yd,; n9j%yd, (1»«- 
200.) 396661 miles; 61000 miles; 62333 J miles; 107666f 
miles ; 147333) miles. 

{122. (201-210.) £1 ; £4 l5.+ ; £6 145. 2d, 2far,+ 
£12 3s. 9d. 21/ar. nearly; £181 Is, lOd, lifar,+ ; £5 12s, Sd, 
3/flr.+ ; £261 4s, Id, 2far.+; £4666 65. lOJ. 3/ar.-h; £92352 
175. 2d. l/flr.+ ; £672089 85. 3d,0far,+ , (211-218.) £l 
16s.; £5 35. Id. 3/flr.+ ; £16 85. Id, 2far,+ ; £l47 Is. 3 J. 
2far,+ ; £1794 14s. Id. 3/ar.+ ; £16477 65.-{- ; £18458 9s. 6d. 
2far.+ ; £44700 lis. Id. l/ar.+. (219-234.) £l 16s. Sd,+ ; 
£6 2s. 2d, 2far.+ ; £16 6s, l£J.+ ; £146 14s. ed, 3/ar.-f ; £1778 
7s. 10d+; £16327 9s. Id 3/ar.+ ; £18290 13s. 6d 2/ar.+ ; 
£44294 45. 2d. 3/ar.+ ; £l 16s. Id. 3/ar.+ ; £6 35. Id. lfar.+ ; 
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£16 9s, 7d. Sfar.+ ; £147 Us, lOd, lfar,+ - £1801 2s. Sd. 
l/flr.+ ; $16553 8s. 7d, 3/ar.+ ; £18525 2s. Id. 2far.+ ; 
£44906 lis. 6d, Sfar,+ (235-240.) $44*77; $131-50+; 
$188-94+; $1310-379 + ; $20234-265+; $336283-38 + . (241- 
25§.) $44-40; $130-41 + ; $187*38; $1299-66 nearly ; $20067'- 
039+ ; $333504-18 ; $44-811+ ; $131-622+ ; $189-115 ; 
$1311-582+; $20252-845+; $336592-181+; $45-22f; $132-- 
829+; $190-86+; $1323-615+; 120438-661+ ; 1339680-17^ 
(259-1^630 i;25 Is. Canada; £23 7s. I^d, Georgia; £30 Is 
^d, New England; £37 lis, Gi^. Pennsylvania ; £40 Is. 7^^. 
New York. (264-268.) £9 6s. 10-2rf. Canada; £8 14s. 4-72f?. 
Georgia; £U 4s, 2-64J. New England; £14 Os. SZd, Pennsyl 
vania; £14 18s. lV62d, New York. (269-273.) £250 Can 
ada; £233 6s. Bd, Georgia; £300 New England; £375 Penn- 
sylvania; £400 New York. (274-278.) $303-10 Canada 
$324-76 Georgia; $262-68 J New England; $202-06| Pennsyl- 
vania; $189-43j New York. (279-283.) $321-06 Canada 
$343-9821 Georgia; $267-641f New England; $214-03 J Penn- 
sylvania; $200-666J New York. (284-288.) $4000 Canada 
$4286-714f Georgia; $3333-33 J New England; $2666-66f Penn 
sylvania; $2600 New York. (289.) 1765,%*y sovereigns. 
(290.) 11676ff five francs. (291-295.) 696^^ Mexican 
doubloons; 1190^ ten thalers; £2321 2s. 4jd Canada ; 18668-94 
rupees of Bengal ; 11606-6876 ducats of Naples. (296-301.) 
$6904-676; $12740; $3669-626; $386660-88; $1342861-78; 
1369698-994. (302.) $84760-33j. (303.) £6113 16s. 9d, 
2far,+. (304.) £1008 12s. 10<i l/ar.+ New England. (305.) 
26466|f five francs. (306.) $0-003388. (307.) $4-366. 
(308.) $1-462. (309-314.) 416f ounces of Sicily; 1260 
ducats of Naples; 2061 1^ florins of Augsburg; 1269f§ rix dol- 
lars of Bremen ; 6^ Mexican doubloons ; 219^ Louis-d'ors. 
(315-325.) $16600; 14716|f crowns; 3223y?Ji- sovereigns; 
14867tJ^ specie-dollars of Denmark; 14716ff specie-dollars of 
Norway; 8478^ pagodas of India; 31200 rupees of Bengal; 
13866§ milrees of Portugal; 44671f mark bancos of Hamburg; 
3120 English guineas ; 83870|f francs. 
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CHAPTER XIV. 

} 123. Explain a proportion. What names are given to the 
terms of a ratio ? What of a proportion ? Wherein does a ratio 
differ from a proportion ? Whence did the Rule of Three derive 
its name ? What is meant by known quantities ? What by the 
unknown ?. What is a mean proportional ? How is it^bond ? 
What propositions are true with respect to the various terms of a 
proportion ? Repeat the first form of the Rule of Three. Ex- 
plain its principles. Repeat the second form of this rule. Ex- 
plain the difference between the two rules. Show the connection 
between the second form and the method by analysis. 

} 124. Explain a compound proportion. By how many pro- 
cesses may a question involving complex conditions be answered ? 
Illustrate by an example. 

{ 126. What is Arbitration of Exchange ? What principle 
does it involve ? 

{120. What is Partnership? What principle lies at the 
foundation of operations under this head ? How will you ascer- 
tain each partne-'3 gain or loss ? 

} 127 Wherein does Double Fellowship differ from partner- 
ship 7 

ANSWERS. 

}123. (1.) $40'66. (2.) $21. (3.) M les.Sd. (4.) 62| 
weeks. (5.) 113 J miles. (6.) 14f years. (T.) 320 yards. 
(80 25 men. (9.) 2800 pounds. (lO.) 61 1 bushels. (11.) 
11 seconds. (12.) 3600 times. (13.) 31| minutes. (14«) 
8J days. (15.) 130i4| pounds. (16.) 66|?| feet. (17.) 
628. (18.) $104'16f (19.) 23J miles. (20.) 4 hours. 
(21.) $676. (22.) $11. (23.) $13. (24.) $9510. (25.) 
^1732-25. (26.) $310. (27.) 550 bushels. (28.) 12f bar- 
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rels. (29.) Z^yd. (30.) 82 miles. (31.) $42'85f . (32.) 
I4da. 4^r. (330 df inches. (34.) 8 days. (35.) 45{ 
yards. (36.) $100. (37.) $14400. (3S.) $1166f. (39.) 
68104j|fi- miles. (40.) 1037| miles. (41.) 60690692000000 
miles. (42.) 6hr, 40mm. (43.) $625. (44.) llSda. 4ihr. 
(45.) jU of an inch. ^ (46.) $4-66f. (47.) $5-26. (48.) 
ll^mo, (49.) 76032 years. (50.) 60 feet (51.) 3J miles. 
(52.) ISyd. (53.) 29^^^ degrees. (54.) 236 J miles with cur- 
rent, and 168| miles against it. (55.) siHv times. (56.) -ff . 
(57.) Supply-pipe alone S^da,; supply-pipe and 1st dischargirg 
pipe lO^a.; supply-pipe and 2d discharging pipe 11|^. ; all to- 
gether I5da, 

{124. (58.) 441y\ miles. (59.) 71 Ij pounds. (60.) 69 
weeks. (61.) 30 men. (62.) 3291^yd, (63.) 6 men. (64.) 
11 men. (65.) 30 pounds. (66.) $144. (67.) 600 men. 
(68.) 2882VV <lays. (69.) 200 men. (70.) $67*60. (71.) 
$14-40. (72.) 8 months. (73.) 6 per cent. (74.) $360. 
(75.) $19-20. (76.) 80 cows. (77.) 32yd (78.) Smo. 
(79.) 10 persons. (80.) $50 dollars' worth. 

(126. (81-§3.) $1899-391; $1816-66|; $82-73-rV (8^-- 
86.) $5398-66; $4755-56|,- $643-09J. (87.) '36UJ pounds. 
(88.) 375 pears. (89.) 20i|f English guineas. (90.) 983/r 
francs. 

{126. (91.) A.'8 share $100-80, B.'s $109-20. (92-94.) 
A. $200 ; B. $222*22§ ; and $0-55i on the dollar. (95.) $138*- 
46fV, $161-63H. (96.) $11-25, $18-76. (97.) $400, $600, 
$900, $208-33J, $291-66f. (98.) $11-50, $5-76, $9'20. (99.) 
$161, $112, $92. (100.) $342*854, $286-71f, $171*42$. (101.) 
$240, $120, $80, $60. 

$94-67^^. (104.) $3*60. (105.) $22-46|}4, •34*2arVTi «43-- 
31|5?, (106.) A. $17*60, B. $4*66, C. $10*60, D. $6-75, E. $8*06. 
(107.) A. $13 50, B. $12-00, C. $3000. (108.) A. $196, 

30 
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B. 1112*50, C. 167*50. (109.} A. $40» B. $30, C. 134. (110.) 
Each officer $130, each midshipman $80, each Bailor $30. 



CHAPTER XV. 

} 1&8. How do you find the average of a series of numbers ? 
Define average. To what topics is tlie principle of average ap- 
plied under this chapter ? 

{ { 129, 130. What is Equation of Payments 7 Give the 
rule, and illustrate it. 

i 131. What is the rule for finding the cash balance ? Ex- 
plain the principle involved in the rule. If the cents of an entry 
exceed 50, what may be done ? if less than 50, what ? 

{ i 132y 133. Define AUigaUon Medial. In what does it re- 
semble equation of payments? What is Alligation Alternate? 
Show in what way Alligation may be of use to the dealer in gro- 
ceries. 

ANSWEHS. 

{laa. (1-50 2; 4; 5; 6; 7. (6-1O0 6i; 16| ; 16}; 
69i*, 7i. (110 $122018J. (120 93yV. (130 Average 
I66j\lb. ; aggregate 1163A/6. (140 £5 }6s. Sd. iqr. (16.) 
36yr. 6mo. Ifda. (160 29*67 inches. (17-1§0 22° 44' 44?"; 
5m. 75. (190 39*09281 inches. (2O0 14*5061475. (21- 
220 45m.42is.; 2m.4lj^^s, (230 6o2J. IS^k;^ (24-250 
29° ; 421°. 

;129. (260 4^mo,=:4mo, I6da, (27.) 8fmo.=8mo. 12<fa. 
(!l§0 9mo. (29,) 5f Jmo.=5»io. 22da. (3O0 6mo. (31.) 
6^0. (320 64^ days after Jan. 1st, or March 5th. (330 96^ 
after the 1st of March, or, calling it 97 days, we have June 6th. 
(340 6j"jmo.=6mo. 12Ai. nearly. (350 l^if days after the 
10th of March, or the 27th of March, (360 5A months. (3T- 
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38.) ^mo. ; 4^mo. (39.) SSff days afler July 1st; thiit is, on 
the 30th of July. 

(130. (40.) 117^ days. (410 4| months. (49.) 2^ 
months. (43-44.) $875; Simo. 

U31. (45.) 1148-60 in favor of A. (46-47.) Cash bal- 
ance of $229*26 in favor of B. ; cash balance of $232*79 in favor 
of B. (4S.) Cash balance of $98*92 in favor of A. (49-50.) 
Cash balance of $171*70 in favor of A. ; cash balance of $177*33 
in favor of A. 

(132. (51.) $0*502. (524 $0*83l|. (53.) 12|| .araU. 
(54.) 67H degrees. (55.) 6} knots. (56.) 11^ cents. (5T.) 
22/,cf. 58.) $3*86|f. (59.) S3^\lh, (60.) 9f J^f. 

} 133. (61-66.) 12, 52 ; 17, 47 ; 24, 40 ; 36, 28 ; 43, 21 ; 

54, 10. (67.) Twice as much wine as water. (68-71.) 4, 4, 
4, 9 ; 3, 3, 3, 12 ; 2, 2, 2, 15 ; 1, 1, 1, 18. (72-76.) 17, 4, 4 ; 
10, 10, 12 ; 7, 7, 18 ; 5, 6, 22 ; 3, 3, 26. (77-81.) 6, 5, 5, 6 ; 
4, 4, 4, 9; 3, 3, 3, 12 ; 2, 2, 2, 15; 1, 1, 1, 18. (82-85.) 90, 
90, 810 ; 90, 90, 405 ; 10, 10, 10 ; 4^, 4|, 4f . (86-91.) 62 
pounds of each ; 39 pounds of each ; 25} pounds of each ; 16 
pounds of each ; 9f pounds of each ; 4^ pounds of each. (92« 
96.) 100, 100, 2100 ; 100, 100, 900 ; 100, 100, 500 ; 100, 100, 
300 ; 100, 100, 180. 



CHAPTER XVI. 

{134. What is Involution? What is a square? a cube? 
What is the difference between a root and a product ? between 
the power of a number and the factor of a number ? 

} 135. What is meant by Evolution ? What is the difference 
between the 4th power of a number and the 4th root of a number ? 

{X80. To what is the square of two numbers (say tens and 
units) eqfoal ? the square of three numbers ? 
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} 137. Explain how the nmnber of fibres in a square root 
may be determined. Illustrate by a diagram the involution of 
two or more numbers to the 2d power. 

} 138. Illustrate the extraction of the square root by a geomet* 
rical diagram. What is the rule for the extraction of square root ? 
Why must a naught be annexed to the trial divisor ? If there 
are decimals, how must the number be pointed off? How is the 
square root of a common fraction found ? 

} 130. What is a triangle ? What is a right-angled triangle ? 
What is an hjrpotenuse ? Give the established proposition in ge- 
ometry concerning the square of the hypotenuse. What relation 
do similar surfaces or areas bear to each other ? 

} 140. The cube of two numbers equals what ? of the sum of 

any number of numbers ? 

{ i 141j 14&. On what principle may the number of figurea 
in the root of a cube be determined 7 Illustrate by a diagram the 
involution of two numbers to the 3d power. Illastrate by dia- 
gram the extraction of the cube root. Give the rule. Why must 
two naughts be annexed to the trial diviscH* ? To what extent 
may the extraction of a root be illustrated geometrically 7 How 
is a decimal to be pointed off 7 How is the cube root of a deci- 
mal to be found 7 of a common fraction 7 

} 143. Similar solids are to each other as what 7 Illustrate. 
Can you give an example not found in the book of the use of a 
knowledge of square or cube roots 7 

ANSWERS. 

{134. (1-10.) 196; 361; 576; 1296; 2304; 3249; 8649; 
12321; 28224; 54289. (11-20.) 2197; 5832; 12167; 42875; 
86184 ; 175616 ; 753571 ; 3241792 ; 37933056 ; 10793861. 
{21-.220 229345007; 387420489. (23-26.) 0-5625; 1-2996; 
1162-1481; 22-857961. (27-31.) (K316; 0-002197; 0-00824- 
-2408 ; 0-274625 ; 27570978261. (82-W.) 6^ ; ISf ; 21^ 
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^m> 9»i%- (3V-41.) i; ^V; SS^ifr; 172||f; 830^, 
(49-44.) 157^^V¥; 0-00390625; 0019776390625. 

{13a 45.) 104976. (46.) 526112. (47-53*) 111; 232; 
5555; 130321; 923521; 248832. (53.) 59*049. (54-57.) 
2-66; 0-0626; 4*123 nearly; 6*123 nearly. (58.) 000111. 
(59-60.) f ; Jf (61-63.) *; 2J. (63-65.) 2*027 nearly; 
0*8044 nearly ; 0*515+. 

} 139. (66.) 80 feet. (67.) 94^34 miles nearly. (6§.) 
4*24264 feet nearly. (69.) 20 feet (70.) 6-196 feet nearly, 
(71.) 25 timed. (72.) 36 gallons. (73.) 3*60655 feet nearly. 
(74-77.) 20 feet; 18*86796+ feet; 15*54723+ feet ; 22*36067+ 
feet. (78-80.) 672 feet ; 68^ feet ; 104 feet. 

;140. (81-90.) 70''+3x70«X6+3x70X5»+6"; 80»+3X 
80*X9+3X80x9»+9"; 100"+3X100»X 40+ 3X100X40*+ 
40*+3X (100+40)«X2+3X(100+40)X2"+2" ; 300*+3X300"X 
60+3X300X60*+60'+3X (300+60)' X 5+3 X (300+60) X 6'+ 
5"; 40"+3X40"X7+3X40X7'+7"; 90»+3X90*X6+3X90x 
6'+6» ; 200'+3X200»X20+3X200X20«+20"+3X(200+20)«X 
i+3X(200+20)Xl*+l» ; 400»+ 3 X 400' X 90+3X400X90'+ 
90»+3X(400+90)«X6+3X(400+90)X6«+6" ; 800"+3X800'X 
70+3X800X70'+70»+3X(800+70)«X9+3X(800+70)X9*+9"; 
900»+3X900«X90+3X900x90'+90"+3X (900+90)' X9+3X 
(900+90) X 9*+ 9". 

i 142. (91.) 216. (92-95.) 1331; 35; 49; 1936. (96.) 
0*7773. (97.) 2-65. (98.) 1*08005+. (99.) 1*2599+. (100.) 
2-08008+. (101.) 1*4422+. (102-104.) |?; |$; 2*577 
nearly. (105-11O.) 1*726 nearly; 0*9353 nearly; 0*8736 
nearly ; 0*9196 nearly ; 1*6631 nearly ; 2*3996 nearly. 

$143. (111.) 18|$ pounds. (112.) 6*1476 inches nearly. 
(113.) 6 inches. (1141^-115.) The weight of the first threeis 
equal to the weight of the last three ; the diameter of a hall of 
average weight is 30*2381 inches nearly. (116*) 60*3968 

30* 
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inches nearly in length, and 40*3175 inches nearly for diameter. 
(117.) 47-984 inches nearly. (118.) 64. (110.) 37-6413 
inches nearly in length, 28*2309 inches nearly in breadth, and 
18*8206 inches nearly in depth. 



CHAPTER XVIL 

} 14(4^ What is an Arithmetical Progression ? What is the 
difference between an ascending and a descending series ? What 
five quantities are to be considered in arithmetical progression ? 
How may the last term of a series be found, if the first term, the 
common difference, and the number of terms are given 7 Ex- 
plain the principle. How may the sum of all the terms be found, 
when the first term, the last term, and the number of terms are 
given ? 

i 146. Will you explain the difference between an arithmetical 
and a geometrical progression ? between the ascending and the 
descending series ? What five quantities are to be considered 7 
Given the first term, the ratio, and the number of terms, how will 
you find the last term ? How will you find the sum of the terms, 
if first term, last term, and ratio are given ? What is the value 
of the last term of an infinite series ? 

ANSWERS. 

i 144. (10 299. (90 25|. (30 Il9. (40 3j. (50 12 
inches. (60 167 hills. (TO 180. (8.) 442. (90 60800. 
(lOO 1826 miles. (110 ^6 6s. (120 660000. (130 146217. 
(14r-150 78; 300. (160 402^^ feet. (ITO 1670. 

{146. (ISO 64. (1»0 327680. (9O0 320 miles. (91- 
930 116000; $64000; $266000. (940 118096. (950 436906. 
(960 1398101 pecks. (970 H- (^^O |. (990 f. (30- 
810 20 feet; 10 feet. (390 9. (330 6. 
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CHAPTER XVIII. 

{ 140. What is a rectangle ? How is the area of a rectangle 
found? of a parallelogram ? of a triangle? of a trapezoid? the 
circumference of a circle, its diameter being given ? the area of 
a circle, its diameter being known ? How is the volume of a prism 
or of a cylinder found 7 How is -the volume of a pyramid or of a 
cone found ? the volume of a sphere, its diameter being given ? 
the volume of the frustum of a pyramid or of a cone ? How is 
the area of an ellipse found ? 



(146. (1.) Zie8q.ft.=Uisq.yd. (2.) 23948q. in.z=ie{8q. 
fL (3.) 9I89. r(M2s=^ of an acre. (4.) IIO}^^. tn. (5.) 
The rectangular piece contains 9zq, in, more than the square one. 
(6.) 645^. ft, (7.) 37-955?. ft, (8.) S4sq. rods. (9.) Sisq. 
yd. (10.) SOsq. yd. (11.) AOsq. rods=J of an acre. (1ft.) 
IG^sq. ft. (19.) 25132-8 miles nearly. (14.) 119*38 feet. 
(15.) 219*21 times. (16.) 502*656 acres. (17.) The first is 
equal to the sum of the other two. (1§.) 30 cubic feet (19.) 
14*98 cubic feet. (20.) 106032 cubic inches. (91.) 93244729| 
cubic feet (99.) 91*1064 cubic feet (93.) 201061930s9. 
miles. (94.) 113*0976s?. tn. (95.) 113*0976 cubic inches. 
(96.) 904*7808 cubic inches. (97.) 537*2136 cubic inches= 
1*909 beer gallons. (98.) 101^ cubic feet (99.) 4712-45?. 
n. (30.) 2078*16845?. tn.= 14*43175?. ^i. 

}147. (31.) 81159-64 nearly. (39.) 6 months. (33.) 
1159*42 nearly. (34.) lOlfJ rods. ^50 A.'s 1184^^^, B.'s 
I153U, C.'s $161-5^. (36.) $500. (37.) 146000 words. 
(38.) 1039|-Vdays. (39.) $128. (40.) $0*96. (41.) 20 per 
cent (49.) $1*50. (43.) In 8 months. (44.) $160. (45.) 
22 men, 18 women, 50 children. (46.) $2*91 nearly. (47.) 
29jmfn., 923^ydL (48.) $584*41+. (49.) A.'8 $135*70, B.*8 
$203-55, C's $271*40. (50.) 20000 spede-dollars. (51.) $76*524* 
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(^30 9856 years. (53.) 24856*28+ miles. (54.) 90 men 
(55.) 18 days. (56.) 3^r. ^Sf^Tnin. (57.) All could do it in 
16 days; A. in 52} days; B. in 57|i; C. in 44^; !>• in 280 
days. {M.) 9| per cent.; 19j per cent.; 28f per cent 
(M.) 2-418115599 gallons. (60.) 2521; 6041 ; 7561 ; 10081. 
(61.) 2519; 5039; 7559; 10079. (62.) 36000 radons. 
(63.) 72 yards. (64.) 5050 pigeons. (65.) 120 casks. (66,) 
40 pounds of sugar. (67.) fflU = 2HIU Cremona feet 
(68.) 7} days. (69.) 1|J days. (70.) 24 ounces per day. 
(71.) A/s |4281f, B.'s $571f. (72.) A. paid $327^^,3. paid 
$163W, C. paid $109yV. (73.) 120 yards. (74.) $328074-37A. 
(75.) Between 60 and 61. (76.) 77440 miles. (77.) $4000. 
(78.) I neither gain nor lose. (79.) I lose ^ of a cent on eacL 
orange. (80.) I neither gain nor lose. (81.) I gain yk ^^ ^ 
cent for each cent employed. (83.) 2^ times. (83.) 2 times. 
(84.) 15 yards. (85.) The younger had $453-846 nearly; the 
elder had $546*154 nearly. (86.) A. has t30, B. $33, C. $37. 
(87.) 14 days. (88.) Value of horse $150, number of tickets 
60. (89.) Each received $50, and Henry sold 200 melons- 
(90.) 48 apples for 20 cents. (91.) He gained 80 cents. 
(93.) A. has $266f, B. has $933^. (93.) $2700. (94.) 25 
percent (95.) 20 per cent (96.) $2-625. (97.) 53^ yards. 
(98.) 9fff|$ years. (99.) 12*907 inches, nearly. (lOO.) 300 
strokes. (lOl.) At the end of every 5 hours. (162.) $2*586. 
(103.) $25000. (164.) } of a unit (105.) A. has $133*79-, 
B. has $80-27+, G. has $30-10+. (106.) A. ought to have 
$135-85, B. $81*51, C. $26-80. (107.) B^ days. (108.) There 
was due $2952*28. (109.) The deer weighed 168 pounds. 



The total number of ezfmples under the different chapters is as 
follows: 

Chap. I., 0. Chap. IL, 92. Chap. HI, 68. Chap. IV., 182. 
Chap, v., 262. Chap. VL, 820. Chap. VII, 26. Chap. VHI., 19a 
Chap. IX., 8T0. Chap. X., 676. Chap. XI., TOO. Chap. XII., 410. 
Caiap. Xin., 826. Chap. XIV., 110. Chap. XV., 96. Chap. XVL, 
119. Chap. XVn, 88. Chap. XVIIL, 109.— Total, 8926. 
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THE CHILD'S FIRST HISTORY OF ROlkiE. 

BY MI6B S. M. 8EW.ELL. 
18mo. 265 pages. Price 50 Oents. 

In the preparation of this work for the use of children, the authoreM 
had drawn her materials from the most reliable sources, and incorporated 
them into a narrative at once unostentatious, perspicuous), and graphic, 
aiming to be understood by those for whom she wrote, and to impress 
deeply and permanently on their minds the historical facts contained 
in the book. The entire work is clothed in a style at once pleasing nod 
comprehensible to the juvenile mind. 

'*The author of this work has been very sncceesftal in her style of narration, as Wblt 
as gone to the bent sources aocessiblo for her (kda. While there is nothing light and 
tri\iAl in her manner, there is all the vivacity of the most lively fireside story-teller; 
and thiiee things, *'■ of which it is a shame to speak," she gets over with great judgment, 
deltoaoy and tact While it is eminently a child's book, we greatly mii^udge if it 
should not prove a favorite with adults, esiiecially that class who cannot oommand time 
to read protracted histories."-— CTArifittan Mirror. 



A FIRST HISTORY OF GREECE. 

BT MISS £. M. SEWELL. 
ISmo. 855 pages. Price 63 Cents. 

This work is designed to impart to young people a more clear, and 
understandable knowledge of Grecian history than is attainable through 
any of the numerous works on that subject that have been accumulat- 
ing during the last century. By selecting and presenting clearly and 
concisely only prominent characters and events, and not overloadinf 
and rendering their perusal irksome by a mass of minor details, the 
authoress has rendered an essential service to the youth of our country. 

M Miss Sewellls eminently suocessftil Iq this attempt to set forth the history of Greece 
In a manner suited to the instruction of the young. The chronology is lucid, the events 
are well selected, and the narrative Is perspicuous and simple. The facts and the m«» 
thod of presenting them are taken mainly from the work of Bishop Thirlwall, an e:^- 
oellent authority, and the work as a whole is the best with which we are acquainted 
for the use of children in their lessons of Qrecian History, whether in the school-room 
or the fwnily circle.^— Providence Journal. 

" She has fiiithftilly condensed her stlbject, from the Siege of Troy, b. c. 11S4, to tho 
destruction of Corinth, and the "annexation of Greece, as a {yrovlnce to the Romaa 
Empire, b. o. 141 ; forming a most ezcelleat outline, to be fified up by the tatui^ acqui- 
■ftionsof the reader. The chronological table of cotomporary events attached Is a 
valuable Addition —CinczfMio^i i>a% TifMt, 

9 
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MANUAL OF GRECIAN AND ROMAN ANTIQUITIES. 

BT DB. S. F. BanSSBT. 

WITH NOTES AND QUESTIONS BY KEY, THOMAS K, ARNOLD, 

1 Vol. 12mo. 209 pages. Price $1 00. 

The present Manuals of Greek and Roman Antiquities are fiir supe- 
rior to any thing on the same topics as yet offered to the American 
public A principal Review of Germany says of the Roman Manual: 
"Small as the compass of it is, we may confidently acffirm that it is a 
great improvement on all preceding works of the kind. We no longer 
meet with the wretched old method, in which subjects essentially dis- 
tinct are herded together, and connected subjects disconnected, but 
have a simple, systematic arrangement, by which the reader readily 
receives a clear representation of Roman life. We no longer stumble 
against countless errors in detail, which, though long ago assailed and 
extirpated by Neibuhr and others, have found their last place of refug« 
in our manuals.'* 



HISTORY OF ENGLAND. 

B7 MBS. MABKHAM. BEYISED BY ELIZA ROBBINa 
12mo. SS*? pages. Price 76 Cents. 

This work covers a period from the Invasion of Julius Cffisar to the 
Reign of Victoria, containing questions adapted to the use of schools 
in this country. 

"Mrs. Markham's History was used by that model for all teachers, 
the late Dr. Arnold, master of the great English school at Rugby, and 
agrees in its character with his enlightened and pious views of teach- 
ing history. It is now several years since I adapted this history to the 
form and price acceptable in the schools in the United States. I have 
recently revised it, and trust that it may be extensively serviceable in 
education. 

"The principal alterations from the original are a new and more 
tonvenient division of paragraphs, and entire omission of the conver- 
sations annexed to the chapters. In the place of these I have affixed 
questions to every page that may at once facilitate the work of the 
teacher and the pupil The rational and moral features of this book 
first commended itself to me, and I have used it successfully with my 
own soholars.**— JKrfroc* frcm (ke American JBditi^n Pfefaoe. 

ft 
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BiANUAL OF ANCIENT GEOGRAPHY AND fflSTORY 

12mo. 396 pages. Price $1 00. 

This work was originally prepared by Wilhelm PUtz, an eminent 
German scholar, and translated and edited in England by Bev. T. K. 
Arnold, and is now revised and introduced to the American public in a 
well- written preface, by Mr. George W. Greene, teacher of modem 
languages in Brown Unirersity. 

As a text-book on Ancient History for Colleges and advanced Aca- 
aeoiea, this volume is believed to be one of the best compends pub 
liahed. 



HAND-BOOK OF MEDLEVAL GEOGRAPHY <fe HISTORY 

BY WILHELM PUTZ. 

TRANSLATED BY REV. R. B. PAUL, JH A 

1 YoL 211 pages. 12mo. Price YS Cents. 

The characteristics of this volume are : precision, condensation, and 
luminous arrangement It is precisely what it pretends to b o a 
manual, a sure and conscientious guide for the student through the 
crooks and tangles of Mediffival History. All the great principles of 
this extensive period are carefully laid down, and the moat important 
facts skilfully grouped around them. 



xMANUAL OF MODERN GEOGRAPHY AND HISTORY. 

BY WILHELM PUTZ. 

TRANSLATED BY REV. R, B. PAUL, M. A, 

12mo. 836 pages. Price |1 00. 

This volmne completes the series of the author's works on geography 
and history. Every important fact of the period, comprehensive as it 
is both in geography and history, is presented in a concise yet clear 
and connected manner, so as to be of value, not only as a text-book for 
students, but to the general reader for reference. Although the facts 
are greatly condensed, as of necessity they must be, yet they are pre* 
sented with bo much distinctness as to produce a fixed impression on 
the mind. It is also reliable as the work of an< indefatigable German 
scholar, for correct information relating to the progress and changes of 
states and nations — literature, the sciences and the arts — ^ond aU thai 
MtnbinM in modem civilization. 

t 
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A. DIGEST OF THE LAWS, CUSTOMS, MANNERS AND 
INSTITUTIONS OF THE ANCIENT AND MODERN 

NATIONS. 

BY THOMAS DEW. 
Late President qf Oia CoUege of William and Mary. 

1 Vol. 8vo. 662 pages. Price $2 00. 

On examination, it will be found that more than ordinary labor baa 
been expended upon this work, and that the author has proceeded upon 
higher principles, and has had higher aims in yiew than historical com- 
pilers ordinarily propose to themselves. Instead of being a mere cata- 
logue of events, chronologically arranged, it is a careful, laborious, and 
instructive digest of the laws, customs, manners, institutions, and civi- 
lization of the ancient and modern nations. 

The department of modern history in particiilar has been prepared 
with unusual care and industry. 

From JonN J. Owen, Prqfeaeor in IT&io York Free Acad&my. 

" I have examined with much pleasure Pro! Dew^s * Digest of the Laws, Manners, 
Oostoma, &&, of Ancient and Modern Nationa^ It ftiniisbes a deslderatam in the 
study of history which I have long desired to see. The manner In which history is 
generally stadied in our institutions of learning, Is, In my judgment, very defective. 
The great central points or epochs of history are not made to stand cut with sufficient 
prominence. Events of minor importance are made to embarrass the memory by the 
oonAised method of their presentation to the mind ; history is studied by pages and not 
by subjects. In the wilderness of events through which the student is groping his way, 
. he soon becomes lost and perplexed. The past is as obscure as the ftiture. His lesson 
soon becomes an irksome task. The memory is wearied wit^ the monotonous task of 
striving to retain the multitudinous events of each daily lesson. 

-**Thi8 evil appears to be remedied In a great degree by Piot Dew's admirable ar- 
rangement Around the great points of history be has grouped thoso of subordinate 
tipportsnoe. Eaeh section is introduced by a caption, in which the subject is briefly 
stated, and so as to be easily remembered. Thus the student having mastered the lead- 
ing events, will find little or no difflealty in treasuring up the minor points in their 
order and connection. I trust the book will be adopted in our higher institutions oi 
lesming. I greatly prefer It to ray history fat the use of schools wbieh I have seen." 



HISTOKY OF GERMANY. 

BY FEEDEBIOH KOHLBAUSCH. 
1 Vol. 600 pages. 8vo. Price %\ 50. 
This history extends from the earliest period to the present time^ 
■nd has been translated from the latest German edition by James D. 

HftSB. 

..** We recommend it strongly to those of our readers who desire a iQdd, ciHnpvebeD 
rive, and impartial histery of the rise, progress, and condition of th« Germanic Smpina 
^Evening Oaeette. 



Z>. aPFLETON ^ CO., Pl^SLlSHERS, 

THE 8HAKSPEARIAN READER 

BY J. W. 8. HOWS, 
rimo. 447 pages. Price $1 2p. 

riiie work is prepared expressly for the use of Classes in schools and 
the reading circle, and contains a Collection of the most up 
proved Plays of Shakspeare. carefully revised, with introduct<»rv 
and explanatory notes. 

•*ThiB Is a very handaomo volame, and It will prove, we bdleve, a very popular onei 
Probably no man living is better qnaliiled for the task of preparing a work of this kind 
than Prof. Howa, who has long been a teachw of elocution, and from his lectures on 
Bbakspeare, has acquired a high reputation for his masterly analysis of the great dra- 
matist The only fault that we find with his book is that he has left out the comic 
^arts, and has given nothing of Falstaff. But his reasons for the omission are sound and 
-tiscFlminatlng.'*— JTeio York Mirror, 

PRIMARY SPELLER AND READER. 

BY ALBERT D. WEIGHT. 
Price 12 J Cents. 

This little volume of 144 pages combines a Primary Spelling-book 
and Reader, happily illustrated with numerous cuts, intended to attract 
the attention of the. young, and to suggest thought for oral instruction 
and conversation. 

It is confidently believed, that the proper use of this little book will 
obviate most of the difficulties experienced at the commencement of a 
child's education. 

As fast as the letters are learned, an application is immediately 
made of them. 

No word is given in which a letter occurs that has not been pre- 
viously learned. 

.. The .capital letters are taught one at a time, and by review in read- 
ing lessons. 

The words are systematically presented, being classified by their 
vowel sounds and terminating consonants ; and generally, at the end 
of each class, they are arranged into little spelling lessons. 

The learner is immediately initiated into reading lessons, composed 
of words of two or three letters, and is then led progressively into more 
difficult words. 

''This is an excellent little book for children, and an improvement on all other PH* 
mary LeflBona**— ^ T, Observer, 

** We most heartOy commend it to the fitvorable regard of teachers and parentB.**^ 
TBOcKertl' Adwoate. 
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CLASS-BOOK OF POETRY. 

BY EUZA BOBBmS. 

Containing a judicious, beautiful, and interesting Collection of Poetij 

for the Use of Children in Schools, and private reading. 12ma 

16mo. 262 pages. Price 76 cents. 

Extract from tJie Author's Preface. 
" In no way is a graceful and refined style of speech so naturally 
formed as by poetic language made thoroughly familiar to the young. 
* I do not like poetry ; I cannot understand it,' often say half-taught 
children. Give thera the poetry of good writers, with a little necessary 
comment, and you will remove all obscurity from the most instructive 
and effective poetrj', and all distaste to it. I have endeavored to do 
this in the following collection, and I trust that while it exhibits 'only 
things pure,' * lovely, and of good report,* it may also give much plea 
ture. and be serviceable accordingly." 



GUIDE TO KNOWLEDGE. 

Bt Eliza Robbinb. 16mo. 400 pages. Price 63 cents. 

riiis contains a large amount of useful information, communicated in 
an entertaining and easy style of familiar questions and answers on 
every-day subjects, such as children are constantly asking questions 
about 

"The basis of tbis work is .the * Child's Gnlde to Knowledge— an elementaiy book 
which has been mach used in England for many yeaxs, and is particoUtfly adapted to 
oar own coontrj and nation. It commences with questions and answers on those ele- 
(nentary topics which occupy the attention of the young mind, and ranges over the 
complete circle of osefol knowledge. It is a storehouse of varioas information for the 
young. We know of no elementary book, that with the necessary aid of judicious in 
structors, and suitable illustrative helps^ can be made more nseftd to youth. Aooom 
panylng, is a dictionary ot technical terms. We ooidlaUy reoonunend it to the notlos 
<kf teachers.'*— J'ouTftoZ and MeMcnger. 



CLASS-BOOK OF ZOOLOGY. 

By Peof. B. Jaeger. 18mo. Price 42 cents. 

This work is designed to afford to pupils in common schools and academies a know- 
ledge of the Animal Kingdom, not by making it a tiresome study, overloaded with 
incomprehensible technical terms taken from Latin and Greek, but as a scientific^ 
amusing, instructive, and uaeftii occupation for the Juvenile mind, imparting a taste fot 
collecting and preserving zoological specimens, and ftirnisbing 8ut|}ects for Intcrratiog 
gatl elovated observation. 
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HISTORICAL AND MISCELLANEOUS QLTESTIONS. 

BT BIGHASD MAONALL. BBYISED BY MB8. LAUBENGB. 
12mo. 896 pageA. Price $1 00. 

rhe AmericaD authoress of this excellent book has made it pecu 
harly well adapted to the schools of this country by adding to it a 
chapter on the history and constitntion of the United States, and by 
large additions on the elements of mythology, astronomy, architecture, 
heraldry, <&&, <&c This edition is embellished by numerous cuts, a 
large portion of the work is devoted to judicious questions and answers 
on ancient and modem history, which must be very seiTiceable to 
teachers and pupils. 

"--JThls is an admirable work to aid both teachers and parents in instructing chUdrea 
and youth, and there is no work of the kind that we have seen that is so well caltulat 
ed to ' awaken a spirit of laudable curiosity in young minds,* and to satia^ titiat cnriosltF 
when awakened."— (7ofiim«re<a2 Ach&rHser. 



HISTORY OF THE MIDDLE AGES. 

BY GEO. W. GREENE. 
1 YoL 12mo. 460 pages. Price $1 00. 

This work will be found to contain a clear and satisfactory expos! 
tion of the revolutions of the middle ages» with such general views of 
literature, society, and manners, as are requii'ed to explain the passage! 
horn ancient to modern history. 

Instead of a single list of sovereigns, the author has given ful 
genealogical tables, which are much clearer and infinitely more sati» 
factory. 



GENERAL HISTORY OF CIVILIZATION IN EUROPF. 

BY M. GUIZOT 
1 Vol. 816 pages. 12mo. Price |1 00. 

This work embraces a period from the fall of the Roman empire U 
the French revolution, and has been edited from the second EnglisI 
edition, by Profl C. SL Henry, who has added a few noteb. The whole 
work is made attractive by the dear and liv«ly at^U ^1 ^^ w^KSb^r- 
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HISTORY OF ROME. 

BY DB. THOMAS ABNOU). 
Three Volumes in One. 8to. 670 pages. ${ 00 

Arnold's History of Rome is a well-known standard work, as full 
and accurate as Niebuhr, but much more readable and attractive ; 
more copious and exact than Keightley or Schmitz, and more reliable 
than Michelet, it has assumed a rank second to none in value and im 
portance. Its style is admirable, and it is every where imbued with 
the trutli-loving spirit for which Dr. Arnold was preeminent. For 
Colleges and Schools this history is invaluable; and for private, as w«ll 
as public libraries, it is indispensable. 



LECTURES ON MODERN HISTORY. 

BY DB. THOMAS ABNOLD. 
Large 12mo. 428 pages. Price |1 25. 

Edited from the second London edition, with a preface aad note« 
of Henry Reed, M. A., Professor of English Literature in the University 
of Pennsylvania. 

**Theao lectores, eight in number^ ftmrish the beat possible tntroduotioii to s philo- 
Bophloal study of modern history. Prof. Beed has added i;reatly to the worth and in- 
terest of the vohime, by appending to each lecture such eztmcts from Br. AmoId> 
odier wrltingB as would more fhUy mustrato its prominent points. The notes and i^ 
liMdiz wliiofa ho has thnsfamisbod are exceedingly vainabla''— ^AwilAa PottL 



MANUAL OF ANCIENT AND MODERN HISTORY. 

BY W. 0. TATLOB* LL. D, M. B. A. S. 

Part I. — Containing the Political History, Geographical Poaition^ 
aud Social Stat« of tlie Principal Nations of Antiquity, carefully dig«8ted 
from the Ancient Writers, and illustrAted by the discoyeries of Modem 
Scholars and Travellers. 

Part XL — Containing the Rise and Progress of the Principal Euro 
pean Nations, their Political History, and the Changes in their Social 
Condition ; with a History of the Colonies founded by Europeuu. Bo^ 
▼lied by C. S. Taylor, D. D. 8vo. %1 50. 

W 
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PIEST LESSONS IN ENGLISH COMPOSITION. 

BY G. P. QUACKENBOS, A. M. 
12mo. Price 45 Cents. 

These " First Lessons" are intended for beginners in Grammtir and 
Oonipositioa, and should be placed in their hands at whatever age it 
may be deemed best for thrm to commence these branches — say from 
nine to twelve years. In tlie first fifty pages, by means of lessons on 
the inductive system, and copious es^ercises under each, the pupil is 
made familiar with the nature and 1M0 of the different parts of speech, 
BO as to be able to recognize them at once. He is then led to consider 
the different kinds of clauses and sentences, and is thus prepared for 
Punctuation, on which • subject he is furnished with well considered 
rules, arranged on a new and simple plan. Directions for the use of 
capital letters follow. Next come rules, explanations and examples, 
for the purpose of enabling the pupil to form and spell correctly such 
derivative words as havinffy debarrinffy pinning^ and the like, which are 
not to be found in ordinary dictionaries, and regarding which the pupil 
is apt to be led astray by the fact that a change is made in the primi- 
tive word before the addition of the suffbc This done, the scholar is 
prepared to express thoughts in his own language, and is now re- 
quired to write sentences of every kind, a word being given to suggest 
an idea for each ; he is taught to vary them by means of different ar- 
rangements and modes of expression ; to analyze compound sentences 
into simple ones, and to combine simple ones into compound. Several 
lessons are then devoted to Style. The essential properties, purity, 
propriety, precision, clearness, strength, harmony, and unity, are next 
treated, examples for correction being presented under each. The 
different kinds of composition follow ; and, specimens having been 
first given, the pupil is required to compose successively letters, de- 
scriptions, narrations, biographical sketches, essays^ and argumenta- 
tive discourses. After this, the principal figures receive attention; 
and the work closes with a list of subjects carefully selected, arranged 
under their proper heads, and in such a way that the increase in dif- 
ficulty is very gradual The work has received the universal approval 
of Teachers and the Press throughout the Union. 



QUACKENBOS' 
Ai>VANCSD LESSONS IN COMPOSITION AND BSETOMiO, 

(nearly ready.) 
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A DIGEST OF ENGLISH GRAMMAR. 

BY L. T. €X)YELL. 

12mo. Price 60 Cents. 

This work, which is just published, is designed as a Text-Book foi 
the use of Schools and Academies; it is the result of long experience^ 
of an eminently successful Teacher, and will be found to possess many 
peculiar merits. 

At a regvlar meeting qf the Board of SduoaUon of Sooheeter, held June 1% 1868; 
the/oUowinff reeoluUon tvae unanimously adopted : 

**Se8olvedj That Coveirs Digest of English GrammAr be snbstitiitfld for WoUb* 
OramnuN*, as a To3ct*Book In the public schools of this city, to take effect at the eom- 
menoement of the next school jear.^ 

JIBaatraet from the JRnutee of a BeguUir Meeting of the Board qf JSOucaiion <^ 
Troy, May ZUt, 1868. 

"Mr. Jones, fh>in Committee on text-books, and school llbrarlas, moved, that Bul- 
lion's English Grammar be stricken from the list of text-books^ and Covell's be sabsti- 
tnted. -Passed." 

From fn^y-f our Teachers of Public SokooU, FiUeburff^ Pa, 

**The ondersigned have examined * CovelPs Digest of English Grammar/ and are of 
opinion that in the Justness of its general views, the excellence of its style, the brevity, ae- 
curacy, and perspicuity of its definitions and rules, the numerous examples and illustra- 
tions, the adaption of Its synthetical exercises, the slmpUdty of its method of analysis, 
and in the plan of its arrangement, this work surpasses any other gnunmar now bdiore 
the public; and that in all respects it Is most admirably adapted to the use of schools 
and academies." 

From all the Teachers qf Public Schools of the Oiiy of AUeghanyt Pa. 
*' We, the undersigned. Teachers of Alleghany city, having careAiIly examined Mr. 
Covell's Digest of English Grammar,' and Impaitlally compared it with other gram- 
mars now in use, are fully satisfied that, while it is In no respect inferior to others, it is 
In very many respects much superior. While it possesses all that is necessary fbrthe ad- 
vanced student, and much that is not found in other grammars, it is so rimplifled as to 
adapt it to the capacity of the youngest learner. We ate confident that mnch time and 
labor will be saved, and greater improvement secnred to onr pupOs in the stady of this 
science, by its introduction into our schools ; hence we earnestly recommend to the Boards 
of Directors of this city, its adoption as a uniform text-book upon this science in the 
schools under their direction." 

F^m John J. Wolgott, A. M., Pr. and Supt 9th Ward School^ Pttttiburff, Ptx. 

** * Coveirs Digest of English Grammar' not only evinces the most unceasing labor, the 
most extensive research, the most unrelaxing eflbrt, and the most devoted self-sacrifldng 
study of Its author, but it Is the most complete, the most perfect, and, to me, the most 
satisfactory exposition of English Grammar that has come to my notice. It appears to 
me that every youth aspiring to become master of the English language, from the mdi- 
mental principles to the ftill, round, beautiftil, fisultless, perfect period, will make this vol 
ume his * vade meoura.' " 
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EXPOSITION OF THE GRAMMATICAL STRUCTURE OF 
THE ENGLISH LANGUAGE. 

« BY JOHN MUIXIGAN, A. 11 
Large 12iuo. 674 pages. $1 50. 

This work is a comprehensive and complete system o English 
Grammar, embracing not only all that has been developed by the later 
philologists, but also the results of years of study and research on the 
pai*t of its author. One great advantage of this book is its admirable 
arrangement Instead of proceeding at once to the dry detiuls which 
are distasteful and .discouraging to the pupil, Mr. M. commences by 
viewing the sentence as a whole, analyzing it into its proper parts, and 
exhibiting their connection ; and, after having thus parsed the sentence 
logically, proceeds to consider the individual words that compose it* in 
all their grammatical relations. This is the natural order ; and expe- 
rience proves that the arrangement here followed not only imparts 
additional interest to the subject* but gives the pupil a much dearer 
insight into it, and greatly facilitates his progress. 

From Db. James W. ALKXANPrnu 

*' I thank yon for the opportunity of perasing yonr work on the stractore of the 
English language. It strikes me as being one of the most valuable contributions to this 
important branch of literature. The mode of investigation is so unUke what appears 
in our ordinary compilations, the reasoning is so sound, and the results are so satialko- 
tory and so conformable to the genius and great authorities of our mother tongue, that 
I propose to roonr to it again and again.^* 

JRrtract/hom aUtterfrom E. 0. Bxnxdiot, Esq., President qf1h6 Board qfEdttca' 
iion qf the CUy qf New York, 

" I have often thought our language needed some work in which the principles of 
grammatical science and of the structure of the language, philosophically considered, 
were developed and applied to influenee and control the luua and conauedo of Horace 
and Qnintilian, which seem to me to have been too often the principal source of sole- 
cisms, irregularity and corruption. In this point of view, I consider your work a vain* 
able and appropriate addition to the works on the language.'* 

From Wm. Hokaos Wxdstbx, Prettdemtof the Free Academy,, New York, 

**.The exposition of the grammatical structure of the English language by Professor 
Mulligan, of this city, is a work, in my opinion, of great merit, and well calculated to 
impart a thorough and critical knowledge of the grammar of the English language. 

" Uo earnest English student can fail to proilt by the study of this treatise, yet it ii 
designed more partlcnlary for minds somewhat matnrer, and for pupils who are capable 
Bd have a destoe, to comprehend the principles and learn the philosophy of their ows 
tongue.*' 
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DICTIONARY OF THE ENGLISH LANGUAGE 

BY ALEXAafDSB BEID, A. IL 
12mo. 572 pag«8. Price (1 00^ 

This -work, which is desigiied for Bchools, contains the Pronunglitiok 
md Explanation of all English words authorized by eminent writers. 

A Vocabulary of the roots of English words. 

An Accented List of Greek, Latin, and ScairruBB proper nsmes. 

An Appendix, showing the pronunciation of nearly 3,000 of the 
most important Gkooraphioal namea. 

It is printed on fine paper, in clear type, strongly bound. 

And is unquestionably one of the best dictionaries for the school- 
room extant 

From 0. S. Hkm bt, ProfsMor <^ Ph€l8otophy, ffistorp, and JBeOet'ZearM, in flU 
UniverOty of the City <if New York, 

"Beid'B Dicttonaryof the English Language is ui admirable book foi the use of 
schools. Its plan combines a greater number of desirable conditions for snch a work, 
than any with which I am acquainted ; and it seenus to me to be executed in general 
with great Judgment, fidelity, and aocuraey."* 

From Henst Bked, Profuaor of EngUsh JAUrature in Ihs University of Penney^- 

vania. 

** Beid^s Dictionary of the English Language appears to have been compiled up<m 
connd principles, and with Judgment and aoonracy. It has fbe merit, too, of combining 
much more than k usually looked for in dletionaries cf small size, and will, I believe, 
be found ezoeUept as a convenient numual for general reftrenee, and also for vrHons 
poTposes of education.** 



GRAHAM'S ENGLISH SYNONYMS, 
CLASSIFIED AND EXPLAINED; 

WITH PBACnOAL BXEKOISES. DESIGNED FOR SCHOOLS AND PKIYATB TO^QOll 
wnH AN INTBODUOnON AND UXUST&ATiyB AITTHOBHIBB. 

BT HENET BEED, LI* D. 
1 VoL 12mo. Price |I 00. 

niis is one of the best books published in the department of Ian 
guage, and will do much to arrest the eyil of making too eommon nae 
of inappropriate words. The work is well arranged for classee^ and 
ean be made a branch of common school study. 

It is admirably aiTanged. The Synonyms are treated with reference 
to their character, as generic and specific; as active and pasfiye; tm 
positive and negative ; and as miscellaneous synonyms. 

16 
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FIRST LESSONS IN GEOMETRY. 

BY ALFHEUB CB08BY. 

18 mo. Price 88 Cents. 

This little mathematical volume is founded upon the model of Col- 
burn 8 First Lessons in Arithmetic, and abounds in illustrative que* 
tions both general and numerical, being an attempt to take advantage 
of their juvenile conceptions of place, form, and magnitude, which the 
youthful mind conceives most easily and readily, and to give to them 
a scientific form, and make them the foundation of elevated and accu- 
rate attainments— thus rendering Geometrical truths simpler and plainer, 
and bringing them within the reach of young children without sacri- 
ficing any of that strictness of demonstration which is the peculiar 
beauty of this science, /ihat the author has been eminently practical 
and successful in this attempt will be seen by reference to the book. 



FIRST LESSONS IN BOOK-KEEPING. 

SINGLE AND DOUBLE ENTRY. 

BY JOS. H. PALMER, A.M. 
12mo. Price 19 Cents. 

This little volume is progressively and logically arranged; each 
principle is clearly set forth by itself and illustrated, Ist^ by "Slate 
Exercises,'* and 2d, by ** Blank-Book Exercises." The practice ia 
thoroughly taught by numerous exercises, in which the pupil opeoa 
the accounts and conducts and closes them himself. 

BLANKS AOCOMPANYINa THE SAME. 19 cents. 



TREATISE ON BOOK-KEEPING. 

BY JOS. H. PALMEE, A. B. 
12mo. Price 63 a 

From Job. McKbbn, Supt, of Schools of the City of New York, 

**Thft arrangement of this work aamirablj combines tfae scientfflo and practtoal In a 
ajrttam of instruction which iq>pcar8 to be happily matured. It is well oonsldared, and 
has in it more of original adaptation than is to be ordinarily met with in works npon 
this snlject. I recommend ft to the fkvor of businesB men and teachers of book 
keeping." 

21 
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ARITHMETICAL SERIES. 

BY GEO. B. PESKINS, LL. D 

PRIMARY ARITHMETIC. 18mo. 160 pages. Price 21 Cento 

This work is in two parts. lst» Intellectual Arithmetic, and 2d, 
Primary Written Arithmetic. It will be found to contain — 

A familiar treatment of the ground rules, and an informal and ex- 
tended explanation of the principles of Decimals, in connection with 
exercises in Federal Money. 

ELEMENTARY ARITHMETIO. 16mo. 850 pages. Price 42 Cents. 

This work is peculiarly adapted to discipline the minds of those 
who study it 

No principle is left unelucidated, and new light is thrown upon 
many heretofore imperfectly illustrated. 

The subject of Proportion and Ratio is presented with peculiar 
force ; as also, in Equation of Payments, the method of finding the 
Cash Balance. , 

The method of Extraction of the Cube Root is greatly preferable 
to the old method. It is far more concise and more comprehensive ; 
saving nearly half the labor, and being applicable, with little varia- 
tion, to the extraction of all arithmetical roots. 

PRACTICAL ARITHMETIC. 12mo. Cloth sides. 854 pages. Price 
62 Cents. 
The Practical Arithmetic, containing about 4000 exampleo^ is sub* 
stantially the same as the ** Elementary," and is designed for the use 
of such institutions and schools as require more examples than are 
given in that work. The almost universal expression of those who 
have used it is, that "it is the best and most complete arithmetic 
published." 

KEY TO THE PRACTICAL ARITHMETIC. 12ma Cloth sides. 
824 pages. Price 75 Cents. 
This work, which is just published, contains complete and fall 
solutions to nearly 4000 examples, and is designed for the use of teachers 
only. 

HIGHER ARITHMETIC. 12mo. Sheep. Price 76 Cents. 
This work is what its name purports, and develops Arithmetical 
principles higher than are usually found in other school Arithmetics, 
tnd fully explains the science of numbers and their application. 

89 
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RECOMMENDATIONS OF PERKINS* ARITHMETICAL SER1E& 

From pBor. Cook and Bb. Cavpbeix, late qf Albany Academy. 

''From all who have nsed the Elementary Arithmetic here, both teadien and 
leholan, we hear bat one opinion, and that is most fayorable. It is an excellent text 
book, and we have no hesitation in recommending it to parents and pupils.'^ 

Fr4»n J. Waisok Willxaus, Clerk of Board of School Commiaeionere of 
City of UUca. 

**This will certify that Perkins^ Elementary and Higher Arithmetics have been 
adopted by the Board of School Commissioners, as text^books tc bo nsed in tho Pnblio 
Behools of this city/* 

From T. M. Eiob, Sttpt. of Schools^ CUy of Bt^fftUo. 
** Perkins' Elementary and Practical Arithmetics are exclusively used in the Publt<9 
Bebools of this dty with entire satisfaction to both teachers and paplla." 

From H. B. Haswxll, Sec. of Board of CommUHonert of Public Schools 
of the OUy of Albany. 

" Perkins' Primary and Elementary Arithmetics were unanimously adopted by the 
Board of School Commissioners of this city in the summer of 1851, and have since then 
boen nsed to the exclusion of all others.'* 

%* In July, 1852, Perkins' Arithmetics were unanimously adopted for the use of all 
the Public Schools of New Orleans. 

From Wm. Hall, Clerk of Board of Education^ Syracuee. 
At a special meeting of the Board, held the S8d of September, 1858, it was unani- 
mously ** Besolved, That Perkins' Practical Arithmetic be substituted in the place o 
Oreenleafs National, in the Public Schools in this city." 

From L W. Jaokson, A. M., Prqf. ofMathemaUce in Union OoUege. 
"The Higher Arithmetic is a work of an order superior to any that has been issued 
from the American press. Indeed, I am acqaainted with no work on Arithmetic ia 
the English language equal to it I am confident that its general adoption as a tex^ 
book, by our seminaries, would be considered by all who feel an interest in the pro- 
motion of the exact sciences, as an omen of good." 

From Gkobob P. Willl&ms, Prqf. qf Math, and Nat PAil^ Uhivet^eity qf 

Michigan, 
** After an examination of the last editions of these works, I am prepared to repeat 
the opinion formerly expressed, that they are the best Arithmetics in use, or acoessible 
In this part of our oonntiy.'* 

From A. H. ^aoklet, Sea»ver, Penn, 
** Perkins' Arithmetics are books eminently suited to our course of iustructi(»i. We 
have tried them, and our pupils seem to think them another great evidence of the Just 
popularity ci Prof. Perkins. They have been pronounced superior to all others. We 
stafkll use them from this time forth." 

From the Literary World of May 12, 1849. 
** This is by ftr tho most scientlflo Elementary Arithmetic we have seen. Thore Is 
B neatness of arrangement, b dispersion of matter, an accuracy and force of statement, 
which prepan tba learner from the onset, fbr the handlbig of tho higher matbemBtieB.'* 
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MATHEMATICAL \V O K K S. 

BY GEO. E. PERKINS, LL. I). 
ELEMENTS OF ALGKBRA. 12rno. sheep I'iice 75 Cenr* 
Designed as an introduction to the author's "T.eatise on Algcbnu' 

TREATISE ON ALGEBRA. 8vo. sheep, 420 pp. Price, %\ 60. 

Adapted to the wants of advanced schools and colleges. It will be 
found to contain a full and complete df velopment of all the various 
subjects usually taught in our colleges, including a demonstration and 
application of the Theorem of Sturm. 

The present edition has been carefully revised and considerably 
enlarged. One entire chapter on the subject of Continiied Fraction s^ 
treated in a general manner, has been added. The subject of Rechr- 
RiNG Series has been rewritten and simplified, and many other im- 
portant changes have been made. 

ELEMENTS OF GEOMETRY, wrrn Pr.\ctical Applications. 12rao 
Sheep. Price $1. 

The following from the author's preface will give the teacher ar 
idea of the design of the work: 

"We have found from experience in teaching, that^ as a general 
thing, beginners in the study of Geometry consider it as a dry^ unin 
terettififf science. They have but little difficulty in following th« de- 
monstration, and arriving at a full conviction of its truth ; but thoy 
ask, what if the proposition is true? what use can be made of it? 

" Now, to meet these difficulties we have, in the body of the work, 
added in a smaller sized type, such remarks, suggestions, and practical 
applications as we have found to interest the pupil." 

PLANE TRIGONOMETRY, and rrs application to Mjcnsit^tion ani^ 
Land Surveyino, acsoompanied wrrn j^ll the neoessary Looaritbmic 
AND l^GONOuxTBio Tablbs. 8vo. sheep. Price $1 50. 

The work will be found as simple and practical as the nature of 

the different subjects will admit, and differs in many respiscta from 

other similar works. The chapter upon the division of land i» new 

a^d highly interesting to all lovers of the science. Gr«at care has 

been taken to have the tables acoorate ; they are from the old style of 

figtfres, which are less fatiguing to the eve than those in ooanaon use 

24 
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(ffbtitational ffiejrHSooka. 

GREEK AND I^ATIN-^Continued. 

BEZA'S Latin Testament i^mo 

CJESAB'S (JommentaiieBi Notes by Spencer. 12mo. . ; 

CHAMPLnrS Short and Gomprelienfliye Greek Grammar. i2mo. 

CIGEBO De tfficiie. NoteA by Thatcher. 12mo , 

Select Orations. Notes by Johnson. 12mo 



75 
: 00 

75 

90 
. 00 

75 
L 25 
L 00 



HEBODOnrS? 'w^ith Notes, by Prof. Johnson. 12mo 

HORACE. With Notes, &c., by Lincoln. 12mo 

EENDBICK^S Greek Ollendorff. X2mo 

TACmrS' Histories. Notes by Tyler. 12mo 125 

Germania and Agricola. . Notes by do. i2mo 62 

ZENOPHOITS Xemorabilia. Notes by Robbins. New rev. edit. 12mo.. 1 00 

SALLTIST, with Notes by Prof. Butler. 12mo 

KUHNER'S Elementary Greek Grammar. By Edwards and Taylor 

New improved edition. 12ino 1 50 

LTVY. With Notes, &c., by Lincoln. 12nio. Map 100 

QUINTUS CURTIUS RTTEUS' Life and EzploitB of Alexander the Great 

Edited and illustrated, with English Notes, by Professor Crosby. 12mo 1 00 

SOPHOCLES' Oedipns Tyrannus. With English Notes, by Howard 

Crosby. 12mo , 75 

FRENCH. * 

BABOIS'S Grammar fbr Frenchmen to learn English ivoLi2mo 

KEY to do. 

CHOTTQUETS Froiioh Conversatioiis and Dialofrnes. i8mo 

Toung Ladies' Guide to French Ooinposition. i2mo... 

COLLOrS Dramatic French Reader. iSrao 

COUTAK, A, Choix de Poesies. i2mo 

BE FIVA'S Elementary French Reader. l6mo 

-— — Glassie do i8mo 

FENELOITS TELEMAQUE. Edited by Surenne. 1 vol. 18mo 

or bound in 2 vols. 18mo , 

Le.Noavean Testament. Par J. F. Ostervaid. 32mo 

OLLENBORFFS New Kethod of Learning French. Edited by J. L. Jewett 



12mo. 



Method of Learning French. By v. Value. i2mo.. 



KEY to each vol..' 
YixnX Lessons in French. 



By G. W. Greene. 18mo 

COUFANION to Ollendorff's French Grammar. By G. W. Greene. i2mo 

OLLENDORFF'S Grammar kx Spaniards to Learn French. By Simonne. i2mo. 

ROEHER'S First French Reader. i2mo 

Second do. ismo , 

ROWAK'S Modem French Reader. iSmo 

SIMONNE'S Treatise on French Verbs, ivoi 

SPIERS' and Sorenne's Complete French and English, and English and 
French Dictionary- With Pronunciation, Ac, &c. One large 8vo. volume, 
of 1490 pp Sheep, 

SPIERS AND SURENNE'S Standard Pronouncing Dictionary of the French . 
and English Languages. (School Edition.) Containing 973 pp. 12nio. new 
and large type r 

STJRENKE'S French and English and English and French Dictionary. 

16mo. 568 pp 

Frenxik Manual and Traveller's Companion. Wmo. 

r(2£rAIRE'5Hzstoirede Charles xa. Pw ^xafctvxie. 
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GERMABT. 

ADLEB'8 Frog^wive German Beader. i^mo . . . . 



German and English and English and German Bietionary. 

piled from the best authorities. 1 vol., large 8vo. Half Russia.. 



Com- 



iroiu luo ucBi nuiuuiiucB. i. vui., laxgo ovu. ixttii xvubsih.. .......... . 

• Abridged German and English and English foid German Dic- 
tionary. 12ino. 840 pp , Half Russia, 

ABLEB'a Hand-Book of German Literature. i2ino 

BBTAN'S Grammar for Germans to Learn English. . l2mo ,, 
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I EBBBir. 

GESJSJNIUS'S Hebrew Grammar. Edited by Rddiger. Translated from the best 
German edition, by ConanL ° — 



UHL^MANITS Syriao G 
Hutchinson. 1 vol. 8vo 
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